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General and Physical Chemistry. 


Optical Rotation. By H. Lanpour (Liebig’s Annalen, clxxxix, 
241—337).—First Communication.—The author gives a lengthy his- 
torical sketch of the whole of the subject, from which he shows that 
almost all the determinations which have hitherto been made of the 
rotatory powers of substances in a state of solution are worthless, since 
little or no attention was paid to the degree of concentration, or to the 
nature cf the inactive solvent. He has endeavoured to derive the 
power of rotation of a pure substance from that which it possesses in 
a state of solution, and so far has arrived at very satisfactory results 
for those bodies of which a solution can be obtained, containing over 
50 per cent. of the pure material. For the methods employed the 
original paper must be consulted. From the results obtained with 
camphor, turpentine, ethyl tartrate, and nicotine dissolved in various 
solvents, among which were water, ethyl and methyl alcohols, acetic 
acid, benzene, dimethyl-aniline, ethyl acetate, and ethyl monochlorace- 
tate, the following conclusions are drawn :— 

1. The specific rotatory power of an active body undergoes, not a 
sudden, but a gradual change on increasing dilution with an optically 
indifferent liquid. Whether the rotation is increased or diminished 
depends on the nature of the active substance ; turpentine and ethyl 
tartrate, with various solvents, always show an increase, while nicotine 
and camphor always show a decrease of specific rotation. On the same 
active substance increasing amounts of various solvents exert a very 
different influence as to degree. 

2. From the specific rotatory powers of a number of solutions of the 
same active body in different solvents, that of the pure substance can 
be calculated; and the same result is obtained whatever may be the 
indifferent solvent employed. 
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2 ABSTRACTS OF CHEMICAL PAPERS. 
Photoelectricity of Fluor Spar. By W. Hanke. (Ann. Phys. 
Chem. [2], ii, 66-—83).—In investigating the thermoelectrical pheno- 
mena of crystals, the author was led to expect that since some crystals 
of fluor spar from Weardale, Durham, exhibited very strong fluo- 
rescence and phosphorescence, they might also exhibit electrical phe- 
nomena when exposed to light. His expectation was fully confirmed, 
On exposing a crystal to light, not only was its surface electrified, but 
the electrification was much stronger than that exhibited when the 
crystal was heated. For instance, a blue-violet crystal from Weardale 
was immersed in copper filings with one face exposed, and kept for 
some time at a temperature of 95°C. A short time after it began to 
cool, the face exhibited an electrification indicated by + 2 divisions of 
the electrometer used. On exposing the crystal to sunshine, the elec- 
trification was indicated by —23 divisions ; and on exposure to diffused 
daylight for two hours, the electrification was —1°7 divisions. When 
exposed to the rays of the sun concentrated upon it by a large lens, 
the crystal lost the photoelectrical property, and did not regain it. 
Three other dark green Weardale crystals gave similar results. From 
experiments with coloured glasses, the author came to the conclusion 
that the effects are due to the so-called chemical rays. J. H. P. 


Electrical Resistance of Flame. By E. Hoppe (Ann. Phys. 
Chem. [2], ii, 883—94.).—The resistances of various parts of the flames 
of an argand lamp, of a Bunsen’s burner, and of a hydrogen jet were 
measured by passing a current between two fine platinum wires, fixed 
at measurable distances apart, in a horizontal line, and at different 
distances above the orifice of the flame. From his results the author 
concludes that with the same flame the hotter parts conduct better 
than the colder; that with different flames of the same kind, the larger 
the cross-section the greater the conductivity, and that when salts are 
burned in the hydrogen flame, the conductivity is increased. The 
resistance of a given part of the flame is the same (within the errors 
of experiment) for the currents from three and four Bunsen’s cells, 
from which the author considers that Ohm’s law holds good for gases. 

ms F. 


Electrochemical Action at an Anode of Aluminium. By 
W. Beetz (Ann. Phys. Chem. [2], ii, 94—100).—The author had 
remarked in a previous paper that the oxygen given up on the electro- 
lysis of dilute sulphuric acid was too small (sometimes as much as 
10 per cent.) when an aluminium anode was employed. He therefore 
made some experiments to determine the cause. The oxygen liberated 
from the sulphuric acid was either free, when it was collected on a 
eudiometer tube, or it entered into combination with the aluminium. 
By increasing the surface of the aluminium plate and the strength of 
the current, the oxygen was given off much more rapidly, and the 
deficit was then found to be much smaller, and ultimately it disap- 
peared. This is explained by the fact that when the oxygen is given 
off slowly, it is partly dissolved by the surrounding liquid, and then 
ultimately escapes into the air. When, however, the decomposition 
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is more rapid, the bubbles are so large that they rise up into the endi- 
ometer tube over the anode, before the liquid has time to dissolve an 
appreciable quantity. J. H. P. 


Chastaing’s New Theory of the Chemical Action of Light. 
By Hermann W. Voce (Deut. Chem. Ges. Ber., x, 1638—1644).— 
This paper—which is not adapted for abstraction—is a refutation of a 
theory of the action of light recently published by Chastaing (Ann. 
Chim. Phys., xi, 145). J. R. 


A New Method of Determining Temperatures. By E. Dra- 
coumis (Deut. Chem. Ges. Ber., x, 1648).—The method consists in 
using two thermometers, one at a higher the other at a lower tempera- 
ture than that of the body under examination. On bringing the two 
thermometers into contact with the body, the mercury-column falls in 
one and rises in the other. The point at which the columns coincide 
is the true temperature of the body, supposing the thermometers to be 
accurate. J. R. 


A New Apparatus for the Determination of High Melting 
Points. By R. Anscuiirz and G. ScuuLtz (Deut. Chem. Ges. Ber., 
x, 1800—1801).—This apparatus consists of an ordinary flask, into 
the neck of which is sealed a test-tube of tolerably wide bore, reaching 
nearly to the bottom of the flask. The shoulder of the flask is at one 
point drawn out into a tubulure, into which a small bent tube is fitted 
previously to an experiment. When the apparatus is not in use, a 
tube containing calcium chloride may be inserted. The flask is half 
filled through the tubulus with concentrated sulphuric acid or molten 
paraffin. To determine the melting point of a substance a small quan- 
tity is introduced into a capillary tube in the usual way, and the latter 
brought, together with a thermometer, into the test-tube. Heat is 
applied, and the melting point observed, precisely as in the ordinary 
method. The chief advantage of the apparatus, besides simplicity of 
construction, consists in the fact that the substance being heated in a 
bath of air instead of a liquid, absolute uniformity of temperature is 
secured. Further, no inconvenience is caused by the escape of fumes 
of sulphuric acid, which are entirely condensed within the upper part 
of the flask. The authors append the results of a series of observa- 
tions of melting points taken by means of this apparatus, which leave 
nothing to be desired in point of accuracy. C. F. C. 


Regularity in Melting Point of Homologous Compounds. 
By A. Baryer (Deut. Chem. Ges. Ber., x, 1286).—On comparing the 
melting points of acids of the acetic and oxalic series, it is noticeable 
that an acid containing an uneven number of carbon-atoms melts at a 
lower temperature than the one containing one atom of carbon more; 
the melting-point does not always rise as a homologous series is 
ascended, even if the number be compared in the series containing 
only even or odd numbers of carbon-atoms. 
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Even number Odd uumber 
of carbon atoms. Melting point. of carbon atoms. Melting point. 


4, 180° 3) 97° 

6 148 7 103 

8 140 9 106 
10 127 108 


and in the acetic series— 


| 9 +17 3 Fluid at — 21 
| 4 0 5 Fluid at — 16 
6 —2 7 — 105 
10 + 30 9 +12 


Hence certain apparent exceptions to the usually supposed rule, that 
the melting-point rises as a homologous series is ascended, are really 
in consonance with the above empirical rule; thus synthetically pre- 
pared margaric acid melts lower than palmitic acid containing one 
carbon-atom more. C. R. A. W. 


Calorimetric Researches. By A. Scuutter and v. WaRTHA 
(Deut. Chem. Ges. Ber., x, 1298).—The authors have described (Deut. 
Chem. Ges. Ber., viii, 1011) an ice calorimeter differing from Bunsen’s, 
in that the mercury sucked in is weighed instead of being measured 
by a scale, so that the influence of capillarity is avoided, and other 
advantages gained ; in the present communication they briefly describe 
the results obtained by the use of this calorimeter tor the estimation 
of the heat of combustion of hydrogen, fuller details being reserved for 
a longer paper. As unit of heat, they employ a “ mean calory,” i.e., 
xia of the heat required to raise a gram of water from 0° to100°. In 
order to calibrate their instrument in terms of the ‘‘mean calory,” 
the following observations were made:—A glass vessel weighing 
0°19158 gram, and holding 0°72445 gram of water, when cooled from 
100° to 0°, caused (as the mean of 5 experiments) 1:1780 grams of 
mercury to be sucked in; whence, allowing 0°0580 gram of mercury 
as due to the contraction of the glass, 1:1200 gram is left to represent 
the contraction of the water. Hence per gram of water cooling from 
100° to 0°, 1°5442 grams of mercury is sucked in, or 0°015442 gram 
of mercury represents a “ mean calory.” Notwithstanding the small 
quantities operated with, necessitating weighings to a hundredth of a 
milligram, the authors consider this result to be correct within one- 
thousandth of the amount; the value of the unit taken exceeds that of 
the ordinary calory (heat required to raise a gram of water from 0° 
to 1°) being 1:11* times larger, according to Bosscha’s correc- 
tions deduced from Regnault’s data; Bunsen’s experiments give 
001541 gram of mercury per “mean calory.” The difference between 
this value and that of the authors may be due to difference in the 
weighing-correction, as it is not stated whether Bunsen’s weights were 
reduced to a vacuum or not; on the other hand, the value reckoned 
from Bunsen’s determination of the sp. gr. of ice (0°91674), and Reg. 


* Query, 1:011 times larger. 
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nault’s of the latent heat of fusion of ice (79°25) is 0°01573 gram of 
mercury per mean calory. 

On burning electrolytic oxygen in an atmosphere of electrolytic 
hydrogen in a glass reservoir in the cavity of the ice calorimeter, the 
relation between the heat developed and the amount of materials con- 
sumed is readily deduced by weighing the water produced and the 
mercury sucked in to the calorimeter. In this way the following values 
were obtained in four experiments :— 


Grams of mercury 


sucked in per gram of Mean calories 
hydrogen burnt. evolved. 
526°980 34126°8 
526°829 34116°9 
527°010 34128°7 
527°064 34132°1 
Average.. 526°971 34126°1 


Von Than has recently found (Deut. Chem. Ges. Ber., x, 947) the 
wa : ™ 0°01541 

value 34040 calories ; if this number be multiplied by rolsaa? (the 
ratio of the different values of mercury per mean calory found by the 
authors and by Bunsen, whose value was employed by Von Than), the 
result is 33971, or about 0°45 per cent. less than the above mean value. 
Andrews’ well known researches, when recalculated to mean calories, 
give a yet smaller value, 33534; whilst J. Thomsen’s and Favre and 
Silbermann’s number (similarly reduced) are respectively 33633 and 
34095, the values found by the authors being thus the highest. 

In order to calculate the “ affinity” between oxygen and hydrogen 
at the pressure 760 mm., and at a temperature, such that not only 
the materials employed, but also the product, steam, are perfect gases,* 
the following formula is employed :— 


E = 34126 + M, —(M, + M,), 


when E is the reduced affinity value required ; M, the heat required to 
raise the oxygen and hydrogen under constant pressure from U° to the 
temperature tixed upor; M, the heat corresponding to the alteration 
in bulk from (3 to 2) during combination (calculable from the me- 
chanical equivalent of heat); and M; the heat evolved by the steam 
produced on cooling down from the temperature fixed upon to 0°. 
Thus taking the temperature to be 225°86°, the value of E is 28810°7 
calories per gram of hydrogen burnt to steam, the pressure being 
760 mm. throughout, and the oxygen, hydrogen, and steam being all 
supposed to be at 225°80°. C. R. A. W. 


On the Temperature of Combustion. By M. BerTHELOT 
(Ann. Chim. Phys. [5], xii, 302—310).—Bunsen sought to determine 
the temperature of combustion of carbon monoxide and of hydrogen in 


* Compare Alder Wright on the Relations between Affinity and Structural For- 
mule (Phil. Mag. [4], xlviii, 401 (in abstract, this Journal, 1875, 228). 
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oxygen, by burning the gaseous mixture in a closed vessel, and mea- 
suring the pressure P at the moment of combustion. 

If Q = the temperature of combustion, C specific heat of the pro- 
ducts of combustion, C’ mean specific heat of the mixed gases between 
0° and ¢, & fraction of gas which has entered into combination, g theo- 
retical condensation, and a = the mean specific heat for constant 
volume of the combining gases, and b that of the products of com- 


bastion, then (1) ¢ = > (2) P = P(1—k + kyg)(1 + at). 


kQ 
(1 —hk)a + kb 
eV a kQ ] 
@) 5 = A—-k+ nfl *a-he seer 
In order to solve the problem Bunsen assumes that the specific heat 
of the combining gases, a, and that of the combined gases, b, are con- 
stant quantities, independent of temperature and pressure. This 
hypothesis is incorrect, as the specific heat of carbon dioxide and of 
aqueous vapour varies rapidly with the temperature. The experiments 
prove neither the degree, nature, nor even the existence of dissocia- 
tion. The two limits which must include the temperature of combus-, 
tion can be calculated from Bunsen’s data. From equation (2) it 
P 1 , 
follows that (6) t = 273 ( PTSTEE 1), The fraction of 
combined gas at the moment of explosion is between zero and one for 
a mixture of equivalent proportions of oxygen and carbon monoxide 
or hydrogen, between zero and m for a mixture containing 1 — m 
volume of inert gas. By replacing k successively by zero and one, or 
by zero and m, the two limits are obtained. 
The following table compares Bunsen’s results with the limits cal- 
culated by Berthelot :— 


(3) C' = (1—Ba + kb. (4) t= 


? 
Combustible mixture in volumes. P,  ‘(Bunsen). “—*” (Berthelot). 
10°78  3172° ==. 26124140? 
9-05 2558"  2198—3066° 
O + 1-0861 O 7-86 2117° 1875—2230° 
1O + 1-2563 N (air) 7-73  2084° 1838—2203° 
¥o + 3:1629 CO 4°79 1146° —1034—1150° 
fo 997 2854  2449—3809° 
10 + 1:2599 N 7-49 2024° 1715—2126° 
W. ©. W. 


Experiments on Evaporation. By G. Baumaartner (Wien. 
Akad. Ber., xxv, 3183—319).—The following results were obtained by 
measuring the rate of evaporation in different gases of ether, alcohol, 
carbon disulphide, and chloroform. In each case the rate of evapora- 
tion of the liquid in air is taken as unity :— 
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| Rate of evaporation in air. H. Coal gas. CO,. 
BEE csaceniecs =1 2°22 1:50 0°81 
Carbon disulphide = 1 3°35 1:60 0°81 
Chloroform ..... =1 3°65 1°69 0°64 
BUM scccccee =] 3°58 1°80 _ 


These experiments confirm Stefan’s theory of evaporation (this 
Journal, xxvii, 529), according to which the value of the coefficient of 
diffusion of a vapour, and consequently the rate of evaporation of the 
liquid, depends on the nature of the gas in which the diffusion takes 
place. W. C. W. 


Explanation of the Experiments of Dufour and Merget upon 
the Diffusion of Gases. By A. Kunpr (Ann. Chem. Phys. [2], ii, 
17—24).—Experiments have been made by Dufour, Merget, and others, 
which at first sight do not seem in accordance with Graham’s law of 
gaseous diffusion. The author has repeated the experiments with the. 
hope of reconciling them with that law. Merget’s arrangement is as 
follows :—An ordinary porous cell thoroughly saturated with water is 
closed at the open end by a stopper, through which passes a glass tube 
either connected with a manometer or leading under water, where an 
inverted gas-collecting tube is placed over its end. When the porous 
cell is heated, we might expect that the damp and therefore lighter 
air would diffuse outwards more rapidly than the dry and heavier air 
would diffuse inwards. It is found, however, that when a sufficient 
heat is applied, a large quantity of air is expelled from the cylinder 
into the collecting tube, sometimes many times the volume of the 
cylinder, showing that the diffusion from without inwards is far greater 
than that from within outwards. The author of this paper gives the 
following explanation of this fact in accordance with Graham’s law. 
Since the vapour will diffuse out more rapidly than the air will diffuse 
in to take its place, a partial vacuum will be formed inside the cylinder ; 
but the air from outside will then diffuse in and restore the inside 
pressure to its original amount. Now, however, fresh evaporation 
will take place from the surface of the cell, and we shall have an inside 
pressure greater than that without by the amount of pressure of the 
aqueous vapour within. Some of the air will therefore be expelled 
from the cell into the collecting tube. The process will then be re- 
peated, and we shall have air expelled from the cell till its walls become 
dry. 4. &. F. 


Heat of Absorption of Hydrogen Chloride by Water: a 
Lecture Experiment. By A. Curisromanos (Deut. Chem. Ges. 
Ber., x, 1645—1647).—The caoutchouc stopper of a glass cylinder is 
arranged to carry two similar thermometers, one of which has its bulb 
covered with filter-paper moistened with water, and also a test-tube, 
likewise covered with filter-paper, and containing carbon bisulphide 
heated to about 40°. On introducing the arrangement into a cylinder 
of dry hydrogen chloride, the coated thermometer rises rapidly to 70°, 
the other remaining unaffected, whilst the carbon bisulphide speedily 
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begins to boil. If before the experiment the vapour of the bisulphide 
is ignited at the mouth of the test-tube, which should project through 
the stopper, the flame increases greatly in size when the liquid begins 
to boil, and thus becomes visible at some distance. 

When the paper is moistened with alcohol instead of water, the 
temperature rises to 51° only. With concentrated ammonia instead of 
water the temperature rises to 87°. 

A thermometer covered with moistened paper and plunged into dry 
ammonia gas shows a rise of temperature of 8° or 10° at most. 


J. RB. 


Observations on the Mechanism of Chemical Reactions. By 
M. Bertueror (Ann.. Chim. Phys. [5], xii, 312—318).—Slightly 
moist haloid salts absorb ozone at the ordinary temperature, forming 
chlorates, bromates, and iodates. By the union of oxygen with potas- 
sium iodide to form iodate, + 44°1 heat-units are evolved; to oxidise 
the chloride and bromide, 11-0 and 11°1 heat-units would be absorbed. 
Free oxygen does not act on potassium chloride or bromide, but it 
unites with dry potassium iodide at a temperature between 400—450°, 
forming potassium iodate and a small quantity of tri-iodide ; the residue 
has an alkaline reaction. Perhaps the following change take place :— 
4KI + O, = KIO;.K,0 + KI;. This basic iodate has not yet been 
isolated. 

The union of I with O to form I,0; should evolve + 46°8 heat-units, 
but the two elements will not combine. In the same way SO, + O = 
SO, should give 34°4, but the dry gases will not act on each other. 
When sulphur burns in oxygen, a certain amount of trioxide is always 
formed. 

Dry arsenious oxide will not unite with oxygen; in solution it 
oxidises evolving 78°4. Oxidation does not take place at the ordinary 
temperature except in presence of platinum-foil. At 100° oxidation 
goes on slowly; much more rapidly in contact with platinum-foil. A 
solution of potassium arsenite gives off 154°6 heat-units on oxidation 
to arsenate, 7.c., almost twice as much heat as is set free when the same 
weight of oxygen unites with arsenious acid. W. C. W. 


Influence of Pressure on Chemical Phenomena. By M. Ber- 
THELOT (Ann. Chim. Phys. [5], xii, 310—311).—When a mixture of 
sulphuric acid and zinc is subjected to great pressure, the evolution 
of gas diminishes but does not cease. The chemical affinity is not 
modified; but the abatement is due to the surface of the metal being 
covered with a film of gas, whilst the acid immediately surrounding 
the zinc is saturated. W. C. W. 


Relative Affinities of Hydrogen and Carbon Monoxide for 
Oxygen. By Auc. Horstmann (Deut. Chem. Ges. Ber., x, 1626— 
1630).—Bunsen’s experiments on the amounts of hydrogen and carbon 
oxide burnt, when mixtures of these gases are detopated with a quan- 
tity of oxygen insufficient for their complete combustion, led him to 
conclude that the proportion by volume of the products (water-vapour 
and carbon dioxide) may always be expressed by small whole numbers, 
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and that, consequently, while the proportion of hydrogen in the original 
mixture increases regularly, the proportion of the products of com- 
bination alters by leaps. 

E. v. Meyer afterwards made similar experiments (Journ. pr. Chem. 
[2], x, 273; xiii, 121; Journ. Chem. Soc., 1876, ii, 40), the results of 
which appeared to him to confirm those obtained by Bunsen. 

The author of the present paper thinks that Bunsen’s experiments 
were too few in number to establish the conclusion based upon them, 
and that the results of Meyer’s experiments are not sufficiently definite 
to have any real bearing on the question. The results of his own ex- 
periments on the subject are thus summed up :— 

1. When carbon oxide is detonated with increasing quantities of 
water-gas, as in Bunsen’s experiments, the proportion of water-vapour 
to carbon dioxide in the products increases constantly. Whilst the 
proportion of hydrogen to carbon oxide increases from 0°25: 1 to 
2°33 : 1, or, in other words, whilst from 20 to 70 per cent. of the com- 
bustible gases is burnt, the proportion of the products (H,O : CO) 
varies from 0°8 : 1 to 45: 1. 

2. When a mixture of hydrogen and carbon oxide is detonated with 
increasing quantities of oxygen, as in Meyer’s experiments, water- 
vapour and carbon dioxide are likewise formed in constantly increasing 
proportions. 

The division of oxygen between the two combustible gases does not, 
therefore, take place in the manner supposed by Bunsen. 

3. With moist gases less hydrogen and more carbon oxide are burnt 
than when the gases aredry. On the other hand, when carbon dioxide 
is present in the mixture before detonation, more hydrogen and less 
carbon oxide are burnt. [In the latter case some carbon dioxide would 
most probably be reduced by hydrogen in the detonation, and the pro- 
es) ' carbon oxide burnt would, consequently, appear to be less 
(J. R.). 

4, In experiments with mixtures of hydrogen and carbon oxide, the 
proportion of the products of combustion (H,0: CO.) varies in a 
peculiar manner. With increasing quantities of oxygen, this propor- 
tion increases at first, attains a maximum when 30—35 per cent. of 
the combustible gas is burnt, and then gradually decreases towards the 
limit that would be reached if the whole of the gases were burnt, i.e., 
towards the proportion of hydrogen and carbon oxide before detona- 
tion. Thus, for instance, in a mixture of hydrogen and carbon oxide 
containing 54°6 per cent. of hydrogen, the proportions of the products 
were successively 3°83, 4°09, 4°18, 3°96, 2°80, and 2°09 : 1, when the 
amvunts of the gases burnt were respectively 21°7, 29:1, 34°9, 41°7, 
53°9, and 66:2 per cent. of the whole. 

5. The law according to which the oxygen is divided between the 
combustible gases may be expressed thus:—The proportion of the 
resulting water-vapour to the resulting carbon dioxide is equal to the 
proportion of the unburnt hydrogen to the unburnt carbon oxide, 
multiplied by a co-efficient of affinity which is independent of the pro- 
portion of the combustible gases, but which varies with the relative 
quantities of oxygen added. According to the author’s experiments, 
the co-efficient of affinity varies between 4°0 and 6:4 when between 20 
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and 70 per cent. of the combustible gases is burnt, the maximum co- 
efficient coinciding with the combustion of 30—40 per cent. of the 
gases. In other words, the proportion of water-vapour to carbon 
dioxide was found to be from 4°0 to 6:4 times as great as the propor- 
tion of hydrogen to carbon oxide in the residue unburnt. Hence, rela- 
tively more hydrogen than carbon oxide is burnt in all cases: the 
affinity of oxygen for hydrogen is greater than for carbon oxide. 

6. The variability in the co-efficient of affinity is due to the circum- 
stance that the physical conditions of the reaction vary with the rela- 
tive quantities of oxygen present. With equal quantities of oxygen 
the co-efficient remains constant, not only when the proportion of 
hydrogen to carbon oxide is altered, but also when the unconsumed 
portion of the combustible gases is replaced, partially or entirely, by 
an indifferent yas of similar physical characters, such as nitrogen, 
although the proportion of unburnt gases to the products of combus- 
tion varies in both cases. J. R. 


Quantivalence of Nitrogen, By A. Lapenspure (Deut. Chem. 
Ges. Ber., x, 1634—1638).—The author showed in a former paper that 
there exist two isomeric compounds of the formule N(C,.H;);,C;H,I 
and N(C,H;).C;H,,C,H;I, distinguishable by their behaviour when dis- 
tilled with hydriodic acid. The former compound, it was stated, 
breaks up, under this treatment, into triethylamine and benzy] iodide, 
whilst the latter undergoes no change. 

The correctness of this conclusion has since been questioned by 
V. Meyer, who asserts that no reaction with hydriodic acid occurs in 
either case. 

The autlior, having now again distilled triethylbenzyl-ammonium 
iodide with hydrogen iodide, and proved beyond a doubt the formation 
of benzyl iodide and triethylamine, maintains the strict correctness of 
the results formerly published. J. R. 


Inorganic Chemistry. 


Liquefaction of Oxygen. By Raovut Pictrer (Chem. News, 
xxxvi, 281).—This gas has been liquefied under a pressure of 300 atmo- 
spheres at the temperature produced by the rapid evaporation of liquid 
carbon dioxide in a vacuum. By a double circulation of sulphur di- 
oxide and carbon dioxide, this latter gas was liquefied at a temperature 
of —65° and a pressure of 4 to 6 atmospheres. The liquid carbon 
dioxide was passed along a tube about 4 meters long, communicating 
with two air-pumps. When avacuum is produced by these pumps the 
carbon dioxide solidifies. In the interior of the tube is a smaller one, 
through which passes a current of oxygen, produced in a strong vessel. 
The whole apparatus can stand a pressure of 800 atmospheres. 

With this apparatus oxygen was liquefied at a pressure of about 
300 atmospheres, a jet of liquid oxygen escaping from the tube when 
the pressure was taken off. C. W. W. 


INORGANIC CHEMISTRY. 11 


Liquefaction of Nitrogen Dioxide. By Caritiueret (Compt. 
rend., xxxv, 1017).—This gas was liquefied at a pressure of 104 at- 
mospheres, and a temperature of —11°. It is still liquid at +8° and 
270 atmospheres. 

Methane at 7° and a pressure of 180 atmospheres gives a cloudy 
appearance, similar to that produced when the pressure is suddenly 
taken off liquid carbonic acid. C. W. W. 


On Iodine Chlorides, Iodine Bromide and Bromine Chlo- 
ride, and their Reaction with Water. By W. Bornemann 
(Liebig’s Annalen, clxxxix, 183—213).—The main results of the 
author’s experiments are as follows :— 

(1.) Pure iodine chloride, ICl, remains liquid in a sealed tube, but 
solidifies on opening the tube. 

(2.) In presence of iodine trichloride the monochloride crystallises 
even in a sealed tube. 

(3.) By distillation, and by long exposure to air, iodine chloride is 
partially decomposed into iodine and trichloride. 

(4.) Iodine chloride is not soluble in water without decomposition ; 
it dissolves in dilute hydrochloric acid without separation of iodine. 

(5.) If iodine be suspended in water and chlorine be passed through 
the liquid, the greater the quantity of water present, the greater is the 
amount of chlorine required for complete solution of the iodine. 

Complete conversion of the iodine into iodic acid is accomplished 
only when a minimum of 10 parts water to 1 part iodine is maintained. 
Todic acid then separates out, and iodine trichloride may be obtained 
from the liquor. 

(6.) Iodine bromide is a crystalline body resembling iodine ; it may 
be distilled with partial decomposition; it dissolves in water with 
separation of but little iodine. 

(7.) No hydrate of the composition BrI.5H,0 exists. 

(8.) Bromine chloride is a red-brown liquid, stable only at tempera- 
tures under + 10°. 

(9.) BrCl + 5H,0 does not exist: the crystalline mass obtained by 
decomposing bromine chloride with water—if a true compound at all 
—is represented by the formula, BrCl.10H,0. M. M. P. M. 


Preparation of Iodine Trioxide. By J. Oaiur (Compt. rend., 
Ixxxv, 957—959).—By the action of a mixture of ozone and oxygen 
on the vapour of iodine, an exceedingly light yellow dust is obtained 
in small quantities, which is decomposed by water, with formation of 
iodic acid and separation of iodine. It is very deliquescent, and when 
heated between 125—130°, decomposes into iodine and oxygen. Its 


analysis gives numbers corresponding with the formula, I,O3. 
L. T. O’S. 


Boric Acid. By M. L. Drzutarairt (Ann. Chim. Phys. [5], xii, 
318—354).—In complex saline solutions, the only trustworthy methods 
of detecting boric acid are by spectrum analysis and by the green 
colour imparted to a Bunsen’s flame. A drop of the solution under 
examination is placed on a ball of magnesia, prepared by dipping a 
platinum wire in a saturated aqueous solution of magnesium chloride, 
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drying the wire in the gas-flame, and repeating the operation until a 
spongy mass of magnesia four millimeters in diameter is obtained. 
This ball impregnated with the solution is heated in a non-luminous 
flame, which is examined through a spectroscope. In this way 
zoaoos grm. of boron can be detected. 

A mixture of the substance with strong sulphuric acid held on the 
loop of a thick platinum wire imparts a distinct green colour to the 
flame, when 553,500 grm. of boron is present. The wire should be 
placed from two to four millimeters from the outer edge of the visible 
flame, so that the temperature is not high enough to volatilize the 
sodium salts. 

Sea-water contains appreciable quantities of boric acid, and on 
evaporation the boric acid collects in the last mother-liquors. In the 
Stassfurt salt beds boric acid occurs in the top layers with magnesium 
chloride and other deliquescent salts. The Mediterranean contains 0°2 
grm. of boron or 1°73 grms. of sodium borate per cubic meter. 

The saline deposits of the trias and tertiary formations have been 
formed by the evaporation of sea-water; hence they must contain con- 
siderable quantities of boric acid. It is to these salt-beds of the tertiary 
formation that the boric acid in the Tuscan lagoons owes its origin, 
and not to the action of steam on boron nitride or sulphide, as was 
formerly supposed. Volcanic heat volatilizes the water in the salt 
beds, and partly decomposes the magnesium chloride with which the 
boric acid is probably associated ; ; hydrochloric acid is thereby set free, 
which in its turn liberates boric acid. . W. 


Synthesis of Ultramarine. By J. F. Priicque (Compt. rend. 
Ixxxv, 749—752).—A silico-aluminate of sodium prepared by mixing 
equivalent parts of sodium silicate and sodium aluminate in solution, 
was heated in a current of carbon disulphide vapour, when a yellowish- 
white compound was obtained, which rapidly absorbed oxygen from 
the air, with evolution of sulphuretted hydrogen, the colour changing 
to blue. 

This compound heated in a current of sulphur dioxide absorbed 
large quantities of it, free sulphur separating out. The blue com- 
pound thus obtained contained 41°3 per cent. of sodium sulphate, but 
no free sulphur. 

The author’s conclusions are (1) that ultramarine contains no 
nitrogen; and (2) ultramarine-blue is a compound of sulphur dioxide 
with sodium and aluminium. 

The sulphur in the carbon disulphide replaces part of the oxygen in 
the silico-aluminate of soda, forming sodium sulphide, which, with 
sulphur dioxide, forms sodium sulphate, with liberation of sulphur. 

By substituting the corresponding selenium-compounds for those 
of sulphur, a red compound was obtained. L. T. O'S 


Nitroxylsilver, or Silver Hyponitrite. By W. Zorn (Deut. 
Chem. Ges. Ber., x, 1306).—The author entirely corroborates the state- 
ments of Divers that silver hyponitrite, NOAg, is formed when sodium- 
amalgam acts on solution of potassium nitrate, and the product is 
neutralised with acetic acid and precipitated by silver nitrate. Divers 
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did not obtain the silver salt perfectly pure, as shown by his analytical 
numbers, and by the greenish-yellow colour of his product; the author 
has obtained it quite pure by solution in dilute nitric acid, and careful 
neutralisation by ammonia: it then forms a pure yellow substance 
soluble in nitric acid and in ammonia, and capable of being dried in a 
vacuum over sulphuric acid without decomposition ; when dry it under- 
goes no change at 100°. The yield is about 15 per cent. of the nitrate 
employed, about the same result being obtained if a nitrite be employed 
instead. Silver hyponitrite is readily acted on even in the cold by methyl, 
ethyl, normal propyl, normal secondary butyl, tertiary butyl, and 
hexyl iodides, silver iodide being formed with evolution of heat; the 
products of these actions are under investigation. C. R. A. W. 


Amount of Water in Hydroauric Chlorides. By Jutius 
THuomsEN (Deut. Chem. Ges. Ber., x, 1633).—The author finds that 
this substance in the dry state, as obtained by drying the crystals over 
guick-lime, contains 4 mol. of water. Its formula is, therefore, 


AuCl,H + 4H,0. J. R. 


Tin Phosphide. By S. Natranson and G. Vortrmann (Deut. 
Chem. Ges. Ber., x, 1459—1461).—The authors have analysed certain 
varieties of tin phosphide prepared by the following methods: (1.) 
By heating together glacial phosphoric acid, 3 parts; charcoal, 1 part, 
and tin 6 parts. (2.) By fusing together glacial phosphoric acid and 
metallic tin. (3.) By passing phosphorus vapour in a stream of hydro- 
gen over melted tin; and (4.) By adding phosphorus to melted tin. 

Prepared according to the above methods, the phosphide was silvery- 
white, of leafy crystalline structure, and soluble in hydrochloric acid 
with evolution of phosphuretted hydrogen. 

The analytical results in each case are as follows :— 

(1.) Sn 97:97, P 1°52, and 1°37 per cent.; when heated to redness 
in a current of hydrogen, a loss of 0°997 per cent. of phosphorus was 
estimated. 

(2.) P 0°746, and 0°827 per cent. (3.) Sn 96°551. P 2°856. 
(4.) This variety resembled the preceding. 

The two commercial varieties of the phosphide, which are also 
silvery-white and exhibit a leafy fracture, were found to contain: 
(No. 0) 95904 per cent. Sn. (No. 1) 98°9 per cent. Sn. 

C. F. C. 


Barium Oxysulpharsenite. By L. F. Nitson (J. pr. Chem. 
[2], xvi, 983—96).—From the mother-liquors of barium sulphar- 
senite, 2BaS.As.8,; + 5H.O (J. pr. Chem. [2], xiv, 48), the author 
obtains by boiling a yellow crystalling precipitate, to which he lad 
formerly given the formula, 5BaS.2As,8; + 6H,O. Further analytical 
results lead him to attribute to it the composition 5BaS.2As,8,0 + 
6H,0. This formula is also supported by the observation that from 
As.S; 
As,S, * 
8H.0 separates out, owing its formation to that of the oxysulphar- 
senite, as by this the necessary sulphur is set free. The author 
attributes the following constitution to this oxysulpharsenite :— 


the mother-liquors a barium sulphagsenit-arsenate, 5BaS 
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O O 
Ba< «>As—S—Ba—S—As—S—Ba—S—As—S—Ba—S—As< q >Ba. 
s Ss 


Two analogous arsenic compounds are known, viz., the bisulph- 
arsenic acid in the salt of Cloez, K,0.As,S,0; + 2H,0, and the bisulph- 
arsenic acid, As,S,0, prepared by the author (J. pr. Chem. [2], xii, 
297).  &. B 


On the Atomic Weight of Molybdenum and certain Phos- 
phomolybdates. By C. Ramumetsserc (Deut. Chem. Ges. Ber., x, 
1776—1780).—Prior to his investigation of the phosphomolybdates, 
the author has made a determination of the atomic weight of molyb- 
denum, by reduction of the anhydride to metal in a stream of hydrogen. 
The experimental number thus obtained was 96:18: molybdenum is 
therefore taken as Mo = 96. 

Ammonium and Potassium Phosphomolybdate.—To the well known 
yellow ammonium salt and the corresponding potassium compound, 
the author assigns the formula: 3R',0.P,0;.22Mo00 .12Aq. 

By the action of a small quantity of potash-solution, the yellow 
potassium salt is converted into a white insoluble modification: 
5K,0.P.0;.15MoO;. On boiling the alkaline filtrate from this salt, a 
flocculent precipitate of K,Mo;0,9 is obtained. 

By dissolving this compound in a small quantity of potash-solution 
and adding phosphoric acid, a salt is obtained in white shining prisms 
of the composition, 5K,0.2P,0;.10M00;.20Aq. 


By fusing 1 mol. K,CO,; with 2Mo0,, dissolving in water, and adding 
phosphoric acid to the solution, a compound crystallising in large 
colourless octohedrons is obtained. The formula of this salt, 

3K,0.P,0;.5MoO;.7Aq, 
exactly corresponds with that assigned by Zenker to the colourless 
compound obtained from the solution of the yellow ammonium phos- 
phomolybdate in ammonia. C. F. C. 


Osmium Oxysulphides. By E. von Meyrer (J. pr. Chem. [2], 
xvi, 77—86).—The author has shown that oxidised platinic sulphide 
is a hydrate of platinum sulphoxide, PtSO (J. pr. Chem [2], xiv, 1). 
He finds that by treating an aqueous solution of osmium tetroxide 
with sulphuretted hydrogen, a precipitate is formed, which, when sus- 
pended in water, and submitted to the further action of sulphuretted 
hydrogen, yields a loosely crystalline body, easily oxidised on exposure 
to air, and having the formula, Os;8,0;.2H,0. The oxidation of this 
body by air at 70—80° yields an unstable, odourless, and insoluble 
body, having the composition (OsSO;).3H,0. Further exposure to 
air yields osmium tetroxide. The presence of sulphur in these bodies 
renders the oxygen more easily removed than in osminm tetroxide, 
and produces a tendency to form hydrates, which the latter does not. 

For the method of analysing these unstable bodies, the original paper 
must be consulted. . P. P. B. 
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Mineralogical Chemistry. 


Preparation of Orthose. By P. Haurergvitie (Compt. rend., 
Ixxxv, 952—955).—Potassium tungstate and aluminium silicate, when 
fused together between 900° and 1000°, give rise to a crystalline silicate, 
which resembles orthose in its chemical and physical properties. Its 
crystalline form resembles that of orthose, and its optical properties 
are those characteristic of bodies crystallising in the monoclinic 


system. L. T. O'S. 


Bowlingite, a New Scottish Mineral. By J. B. Hannay (Min. 
Mag., 1877, 154—157).—This mineral was found filling a slicken-sided 
fissure on the north side of the quarry, in the “ Hill of Dun,” at 
Bowling, on the Clyde, three miles east of Dumbarton. The rock 
called the ‘‘ Hill of Dun,” was described by Mr. Samuel Allport (Trans. 
Geol. Soc., xxx, 558) as a brownish-black, or black crystalline, porphy- 
ritic dolerite, built up of distinct crystals of augite, olivine, and felspar. 
The ground-mass is rather finely crystalline, and consists of small 
crystals or grains of the above-mentioned constituents, together with 
numerous grains of magnetite. The plagioclase crystals are large, 
and enclose glass cavities and portions of ground-mass. Formation of 
serpentine after olivine is very distinct throughout this rock. The 
new mineral has a fine deep-green colour by transmitted light, and 
small crystals of olivine are present, thus showing it to be a secondary 
formation from olivine. Streak, light arsenic-green. Spec. gr. varying 
from 2°283 to 2°290. It is very soft, has a steatitic feeling, and a slight 
pearly Instre; is easily decomposed by boiling dilute acids (especially 
hydrochloric and sulphuric acids), gelatinous and slimy silica being 
left. This mineral was also found on the Cathkin Hills, near Glasgow. 
The author analysed samples from Bowling and Cathkin, with the fol- 
lowing results, viz. :— 


SiO. A103. Fe,03. FeO. MgO. CaCO,. H,0. 

Bowling No.1 .. 3432 18:07 3°65 6°81 9°57 5°14 22°70 = 100°26 
a » 2 .. 35°08 16°85 3°92 6°95 10°22 489 21°85 = 99°76 

Cathkin No.1 .. 35°66 15°09 5:22 7-02 12°41 5:02 19°89 = 100°31 
™ » 2 .- 35°82 16°14 4°85 6°99 11°73 4°87 19°63 = 100°03 


It is not easy to assign a formula to this mineral, on account of the 
quantity of calcium carbonate present. A further investigation is 
considered necessary, as an analysis of the same specimen, made by 
Mr. J. W. Young, differs completely from that of the author. 

C. A. B. 


New Minerals from the Collection in the University of 
Glasgow. By J. B. Hannay (Min. Mag., 1877, 149—153).— 
Arsenargentite—Locality unknown. The first specimen examined by 
the author consisted principally of native arsenic, but enclosed in it 
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were acicular crystals of a new mineral, which was found to have the 
following percentage composition, viz. :— 


Calculated. 
81:20 
18°80 


100°00 


from which the formula, Ag,As, is deduced, and the name proposed for 
it is arsenargentite. Thecrystals were apparently rhombic. Associated 
with the arsenic was crystallised quartz, of a rose-pink colour. 
Plumbomanganite is a dark, steel-grey, somewhat crystalline mineral 
(having a bronze tinge, when weathered), with a spec. gr. of 401, 
and occurring in a “ pocket” in gneiss, below a deposit of argentite. 
An analysis of this mineral furnished the following results, viz. :— 


Calculated. 
49°62 
31:13 
19°25 


100°00 


from which the formula, 3Mn.8.PbS, is obtained. It is easily oxidised 
by nitric acid, and slowly attacked by boiling hydrochloric acid and 
sulphuric acid. 

Youngite.—Immediately below the silica on the last-named specimen 
were observed small pieces of a bright, crystalline, hard body, which 
was found to have the following percentage composition, viz. :— 


Zn. Mn. Pb. 8. 
40°07 11°13 20°92 28°85 = 100°97 
39°26 11:05 20°78 28°91 = 100°00 


from which the formula, 6ZnS.2MnS.PbS, is obtained. Spec. gr., 3°62. 
The larger portion of the mineral is made up of a substance resembling 
fractured cast-iron, of a very crystalline nature, and on analysis yielded 
the following percentages, viz. :— 


Zn. Pb. Mn. Fe. 8. 
38°46 24°22 6:93 2°83 27°50 = 99°94 
Calculated.... 37°81 25°01 6°64 2°71 27°83 = 100°00 


1:25 Pb 
the latter agreeing tolerably well with the formula, 6.ZnS 112 ua | S. 
0°50 Fe 
Further analyses proved the mineral to have a constant composition as 
above. Spec. gr., 359. The author proposes to name it “ Youngite,” 
after the Director of the Museum of Glasgow University. 
Note by Abstractor.—A microscopical examination and repeated 
analyses of the above-mentioned mineral appear to be desirable, in 
order to ascertain whether this supposed new mineral be not in reality 
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a mixture of zinc-blende, alabandite (MnS), galena, and iron-pyrites. 
From the analysis given above, the constitution of this substance cer- 
tainly appears to be as follows, viz. :— 
Tron-pyrites 
Zinc-blende. Galena. Alabandite. (FeS,). 
57°33 28°00 10°96 6°06 = 102°25 


Miargyrite and Kenngottite. By L. Srpécz (Liebig’s 
Annalen, clxxxviii, 343).—The author finds that miargyrite from 
Felsébanya has the specific gravity, 5322 to 5273; after subtracting 
from the results of analysis minute quantities of copper and iron, and 
4:01 per cent. of lead, and adding an equivalent quantity of silver, he 
finds that it agrees in composition well with the formula, AgSbS,. 
Kenngottite was found to have exactly the same specific gravity (5°2918 
to 5°3822), and contained the same elements ; after subtracting traces 
of iron and copper, and calculating 1:76 per cent. of lead to silver, the 
analysis also agreed well with the formula, AgSbS,. Both of these 
minerals, therefore, are really mixtures of true miargyrite (from Braiins- 
dorf—Rose) or pure AgSbS,, and the isomorphous zinckenite, PbSb.S,, 
the former greatly predominating. C. R. A. W. 


Mineral Analyses. By C. WINKLER (J. pr. Chem. [2], xvi, 
86—93).—(1.) Roselite—To this mineral, from analyses of the 
Schneeberg variety, the author gave (J. pr. Chem. [2], x, 191) the 
general formula (AsO)",0,R"; + 2H,0. Schrauf (Monograph des 
Roseliths, Wien, 1874) attributes to it the formula (AsO)’’,0,:R”’; + 
3H,0. From a special determination of the water in this mineral, by 
passing dry air over it heated to redness, and collecting the water in a 
calcium ‘chloride tube, the author finds his original formula to be 
correct. 

(2.) Cobalt-spar—This mineral was found by A. Weisbach asso- 
ciated with roselite of the Daniel mine in Schneeberg, as a black, 
velvet-like mineral, the interior being of an erythrin-red colour. It has 
proved to be a cobalt carbonate, and from its crystalline form it must 
be placed next to spheerosiderite, and is a member of the calc-spar 
group. 

(3) Bismuthospherite—This name has been given to the mineral 
by A. Weisbach (Jahrbuch f. d. Berg. u. Huttenwesen in Kénigreich 
Sachsen, 1877), which is the old arsenious bismuth of Werner. Ana- 
lysis proves it to be a carbonate, having the formula, (BiO)',CO;. 

(4.) Uranocircite—The mineral, so named by Weisbach (op. cit., 
1877), isa species of uranite, found in “ Falkenstein, in the Voigtland,” 
and was regarded as a calcium-uranium phosphate. Analyses by Max 
Georgi and Uwao Imai, show it to contain barium, and that the formula 
is BaO0.2U.0;.P.0; + 8H,0. ey. &. 


Ixolyte. By H. WerpeL (Wien. Akad. Ber., xxiv, 387—388).— 
This mineral occurs in the lignite of Gloggnitz, in the form of semi- 
fluid drops, which darken in colour and harden on exposure to the air. 

VOL. XXXIII. c 
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Ixolyte, purified by solution in alcohol, yields pyrocatechin when fused 
with caustic potash. W. C. W. 


The Mineral Spring of O Tura, in Hungary. By H. Werpe1 
and G. GotpscumigepDT (Wien. Akad. Ber., lxxiv, 391—393).—The 
temperature of this spring in summer is 10° C.; ; its specific gravity at 
22°9° is 1:00107. The water turns litmus red, but after the carbonic 
acid has escaped, it has a strongly alkaline reaction. A considerable 
quantity of gas is given off by the spring; it contains 9°86 per cent. 
carbon dioxide, 86°51 per cent. nitrogen, and 3°42 per cent. oxygen. 

10,000 parts of the water contain— 


SiO.. Al,03. FeO. CaO. MgO. K.0. 
0°1402 0:0063 0°0374 2°4450 0°5560 0:0087 


Na,O. SO. Cl. CO. Total solids. 
1:3327 0°0046 02879 10°8540 8:0490 


also traces of phosphoric acid, ammonia, and organic matter. 
W. C. W. 


On some Mineral Springs in the Neighbourhood of Lake 
Laach. By R. Benper (Arch. Pharm. [3], xi, 50—53).—The so- 
called Heilbrunnen spring is one of the most interesting mineral 
springs of the Brohl valley. Its water is quite clear, colourless, and 
rich in gas. It yields daily about 4,908 liters of water and 650 liters 
of gas (free carbonic acid). On allowing the water to stand in an 
open bottle, it- becomes turbid, probably in consequence of the conver- 
sion of ferrous into ferric oxide, a circumstance which is often observed 
with water rich in ferrous carbonate. Fresenius recently found that 
1,000 parts of this mineral water contains the following ingre- 
dients :— 


K,80,  NaS0O, NaCl. Nal. NaBr. NaNO; AIPO,. 
0°09900 014763 1°41489 0:00001 0°00080 0°00046 0:00013 


NaPO;. Li,CO3. Na,CO3. Ww H,)2CO3. BaCO,, SrCO3. CaCO3. 
0°00018 0:00390 1°81999 0:00535 0:00006 0:00006 0:38275 


Carbonic acid. 


7 Partly 
MgC0O;3. FeCO;. MnC0O3. Si0,. Total. combined. Free. 


1:07420 0°02188 0°00031 0°22741 5:19851 1:49961 2°39334 
Total = 9:09146. 


The Stahlbrunnen spring at Wassenach is also situated in the Brohl 
valley. Its water has a pleasant taste. The spring gives 9.072 liters 
of water and 6,840 liters of free gas in 24 hours. The specific gravity 

of the water at 9°2°R. is 10027. 1 000 parts contain, according to 
Fresenius :— 


l 
1 
3 
1 
1 
t 
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K,SO,. KClO; NaClO; NaNO; NaPO; AIPO, Li COs. 
0:05444 0°03575 0°00911 0°00102 0°:00040 0°00045 0:00030 


Na,CO;. (NH,)2CO;. BaCO;. SrCO3. CaCO3. MgCO3. FeCOs3. 
0°63123 0°00281 0°00009 0°00120 0°37582 0°70976 0°03630 
Carbonic acid. 


MnCO3. SiO,. Total. Partly combined. Free. Total. 
000269 0°04107 1:90244 0°81568 2°33600 5°05412 


The Heilbiir spring is situated in the valley of Wehr, being 255 
meters above the surface of the North Sea. 1,000 parts of the water 
contain 3°5924 parts of solids containing 5°19 parts of FeCO;. Its 
temperature is 8°25° R. 

The Sauerbrunnen at Bell is distinguished by its richness in organic 
substances. The Sauerbrunnen at Mihlbach near Rieden has a con- 
stant temperature of 6°5° R., and is situated 362 meters above the 
North Sea. 1,000 parts contain 3°33 parts of solids. 

The Sulzbrunnen lies 288 meters above the sea level and has a 
temperature of 7° R. 

The Erlenborn spring in the valley of Obermendig is situated 295 
meters above the North Sea, and has a temperature of 9°R. It con- 
tains the largest quantity of calcium and magnesium carbonates of all 
the springs of Lake Laach. 10,000 parts contain 1145 parts of FeCOQs. 

The Punterbrunnen near Kell has a temperature of 8°5° R., and lies 
184 meters high. 

The Fehlenborn in the Brohl valley has a temperature of 11°4° R., 
and contains 2°317 parts of solids in 1,000 parts of water. 

In conclusion, the author mentions the remarkable circumstance 
that, although various springs existed in this valley in former times, 
the supplies of which are now exhausted, they seem to have been en- 
tirely free from carbonate of iron, or at least very poor in this con- 
stituent—a fact which is very rarely observed at the present time. 

D. B. 


Organic Chemistry. 


Action of Hydrochloric Acid on the Olefines. By J. A. Lr 
Bex (Compt. rend., lxxxv, 852—854).—From the action of hydrochloric 
acid on the butylenes, amylenes and hexylenes, the author has deduced 
the following law :—‘‘ The olefines of the constitution CH,—CRR’, and 
CHR—CR’R”, in which R,R’, and R”, are different or the same 
alcohol-radicles, combine with hydrochloric acid in the cold, whereas 
those of the constitution CH,—CHR, and probably CHR = CHR’, are 
not attacked thereby.” 

This law requires to be verified by further examples. 

L. T. O’S. 
c 2 
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Butylene and its Derivatives. By E. Pucuor (Compt. rend., 
Ixxxv, 757—760).—Butylene [iso-] is prepared by the action of 100 
parts of sulphuric acid on 100 parts of butyl alcohol in presence of a 
mixture of 40 parts of potassium sulphate and 160 parts of calcium 
sulphate. It is a gas which condenses at — 40° to a liquid, and re- 
sembles ethylene in all its properties. 

By the action of chlorine on butylene, first a homologue of ethylene 
dichloride is obtained, viz., butylene dichloride, C,H,Cl,, in which, by the 
further action of chlorine in direct sunshine, two molecules of hydrogen 
are replaced, yielding a body having the composition C,H,Cl,; and if 
the action be further continued in sunshine and over a fire, this last 
body loses one molecule of hydrogen, which is not replaced by chlorine, 
the product having the composition C,H,Cl.. 

By the action of potash, the first body lost more than 1 molecule of 
hydrochlcric acid, and the author thinks it probable that by continually 
treating it with fresh quantities of potash, 2 mol. HCl might be re- 
moved, leaving a chloride of carbon, C,Cl,. 

The compound C©,H,Cl, twice treated with potash, loses 4HCl, 
leaving C,Cl,; and C,H,Cl, which is much more easily attacked by 
alcoholic potash, also loses 2HCl, and is converted into C,Cl,. 

L. T. O’S. 


Liquefaction of Acetylene. By CartLLeter (Compt. rend., Ixxxv, 
851—852).—By subjecting acetylene at 18° to a pressure of 83 atmo- 
spheres, it is condensed to a colourless, mobile, refractive liquid, 
lighter than water, in which it is soluble. It dissolves paraffin and 
many fats. 

The relation which exists between the tensions of the vapours of 
acetylene, ethylene and ethane, is as 1: 2: 3. 

Ethane at a temperature of 4° liquefies under a pressure of 46 atmo- 


spheres. L. T. O’S. 


Valerylenes from Isobutylearbinol. By Fiavitsxy and Kri- 
LOFF (Bull. Soc. Chim. [2], xxviii, 347—348).—By the action of 
alcoholic potash on amylene bromide (b.-p. 25°), a valerylene is ob- 
tained boiling at 28—30°, and forming compounds with copper and 
silver. The latter has the composition C;H,Ag. The product yielded 
by this hydrocarbon on oxidation, together with its mode of formation, 
lead the authors to regard it as isopropylacetylene. 

The bromide of trimethylethylene, treated in the same way, yields 
amylene monobromide, and a small quantity of a volatile hydrocarbon, 
which exhibits no tendency to form compounds with copper and 
silver. This valerylene boils at 34°. 

These researches are not yet complete. . C. F. C. 


Formation of Ethers, at Low Temperatures, by means of 
Hydrochloric Acid. By E. Demotr (Deut. Chem. Ges. Ber., x, 
1790—1791).—The author has extended the observation of Friedel, 
relating to the formation of ethers by the action of hydrochloric acid 
upon a mixture of an organic acid with phosphoric anhydride, in pre- 
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sence of an alcohol, at temperatures from 80° to 200°, to temperatures 
relatively low. At 0° this reaction between acetic acid and ethy] alcohol 
is complete: so also with amyl alcohol. The author finds, further, that 
by the action of dry hydrochloric acid gas upon a mixture of glacial 
acetic acid and phosphoric anhydride at 0°, acetyl chloride is formed. 
This is direct evidence in favour of Friedel’s view of the production of 
ethers by the above reaction being due to the formation of a chlor- 


anhydride, which decomposes the alcohol to form a mixed ether. 
C. F. C. 


Boric Ethers. By Const. Councier (Deut. Chem. Ges. Ber., x, 
1655—1657).—Allyl borate combines directly with 6 atoms of bromine. 
The hexbromide is obtained by gradually mixing solutions of the two 
substances in carbon bisulphide, distilling off excess of bromine and 
bisulphide, and passing dry carbon dioxide over the residue. It is a 
thick brownish liquid decomposing below its boiling-point ; non-inflam- 
mable; colours feebly luminous flames an intense green. Its composi- 
tion agrees with the formula (C;H;Br.0),;B. When left in contact 
with water, it is resolved into boric acid and dibromopropy] alcohol, a 
body which Markownikoff obtained by direct addition of bromine to 
allyl alcohol. 

Allyl borate reacts with zinc ethide to form a colourless highly 
refractive liquid, boiling at 110—120°, the composition of which is not 
yet made out. 

Boric anhydride reacts with isobutyl alcohol, when the two are 
heated to 160—170° in sealed tubes, to form isobutyl borate, 
(C,H,O);B, a colourless mobile liquid, burning with a green flame, 
boiling at 212°, and gradually decomposing in contact with water. 

Boron trichloride, acting on benzyl alcohol, forms dibenzyl. 


J. R. 


Action of Certain Oxides on the Chlorhydrin of Ethylene 
Glycol. By M. Kascuirsky (Bull. Soc. Chim. [2], xxviii, 350).— 
The author infers from many known reactions the possibility of con- 
verting the oxides of the olefines into the corresponding isomeric 
aldehydes. By the action of the oxides of zinc and lead upon ethylene 
chlorhydrin, acetic aldehyde is formed and not ethylene oxide, as is 
the case with the alkalis. To determine the influence of temperature 
upon the formation of the one or other of these isomerides, the author 
has subjected the chlorhydrin to the action of potash at 160—180.° 

Ethylene oxide is the product of the reaction. C. F. C. 


Solubility of Sugar in Water. By H. Courtonne (Compt. 
rend., xxxv, 959—961).—The author confirms the results of Berthelot 
and Scheibler that— 

At 12°5° 100 grams of water dissolve 198°647 grams of sugar. 

” 45° ” ” 245 ” 
T— 
A saturated solution at 12°5° contains 66°5 per cent. of sugar. 


” 45° ™ 71 ” 99 
L. T. O'S. 
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Influence of the Alkalinity of Different Substances on the 
Rotatory-power of Sugar. By H. Pe .uer (Bull. Soc. Chim. [2), 
xxvii, 250).—The author demonstrates that there is no relation 
between the action of alkalis on the rotatory power of sugar and their 
equivalents; the same is true for different bodies having alkaline 
reaction. s. &. me 


Iodide of Starch. By L. Bonponneav (Compt. rend., 671—673). 
—When excess of iodine is added to a solution of starch, iodide of starch 
separates out as a blackish-violet substance, which, when washed and 
dried, exhibits a coppery lustre. When heated to 100° it loses 16—18 
per cent. of hydriodic acid and water, and at 190° the loss amounts to 
46 per cent., and the colour changes to black. This black substance 
yields on oxidation saccharic and oxalic acids; sulphuric acid con- 
verts it into glucose. When the iodide is heated under pressure 
carbon dioxide, hydriodic acid, and iodine are evolved, and when heated 
to 100° with water under pressure, it partly dissociates into iodine and 
starch, and partly decomposes into glucose and hydriodic acid. Water 
at the ordinary temperature slowly decomposes it into a-dextrin and 
hydriodic acid. It is decomposed by diastase into glucose, 8- and 4- 
dextrin, hydriodic acid, and an organic iodide not yet separated. Its 
taste is insipid. The different analyses give results from which the 
formula (C.H»O;)5 I is deduced. L. T. O’S. 


Chloral Hydrate. By C. O. Cecu (Wien. Akad. Ber., xxv, 299 
312). This paper, containing an account of chloral anilide, chloro- 
toluide, &c., and of the derivatives of chloral cyanide-cyanate has 
already appeared in this Journal (1876, i, 376; ii, 184; 1877, i, 67). 
The grounds for regarding chloral cyanide-cyanate as a molecular com- 
pound of hydrocyanic acid and cyanic acid with chloral, and not as a 
trichlorinated lactylurea, are the following :—This compound is formed 
by the direct union of chloral-cyanide with cyanic acid. It is decom- 
posed by solution in cold aniline, hydrocyanic acid being given off, and 
the cyanic acid splitting up into carbon dioxide and ammonia. Chloral- 
anilide obtained by the action of aniline on chloral cyanide-cyanate is 
identical with the anilide prepared directly from chloral hydrate. This 
shows that the chloral molecule remains intact :— 


C,H;Cl,N.0, + C,H,N + H.0 = C.H,Cl,.NO + HCN + CO, + NH,Cl 
Chloral cyanide Chloral anilide. 
cyanate. 


C.ClHO + C,H,N + CNK = C,H,CI].NO + HON + KCI. 
Chloral. 
W. C. W. 


Ammonia Derivatives of Chloral. By R. Scuirr and G. 
TASSINARI (Deut. Chem. Ges. Ber., x, 1783—1787).—The objects of 
this investigation are to determine,—1l. Whether the property of 
uniting with the amides of the fatty and aromatic acids is common to 
all chlorals and bromals. 2. Whether the addition-products thus 
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obtained are in all cases identical with the compounds obtained by 
replacing a hydrogen-atom of the amide group in the chloral-ammonias 
by the corresponding acid radicle; and 3. The mode of action of the 
aldehydes upon the chloral-ammonias. The authors establish the 
identity of the product of the reaction of acetic anhydride upon 
butyl-chloral-ammonia with that of acetamide upon butyl-chloral; in 
each case acetyl-butyl-chloral-ammonia— 


CCl,.(CH:)2.CH.(OH).NH.C;H,O 


is formed. By the action of benzamide upon butyl chloral, benzoyl- 
butyl-chloral-ammonia, CCl;.(CH.),CH(OH)NH.CO.C,H; is formed. 
It is insoluble in water, soluble in alcohol and ether; it melts at 
132—133°. The action of benzoyl chloride upon butyl-chloral-ammonia 
fails to yield this body in a condition fit for analysis. By the action of 
bromal upon acetamide, acetyl-bromal-ammonia, 


CBr;.CH(OH).NH.(C,H,0) 


is formed. This compound is soluble in alcohol and ether; the 
crystals melt at 160°. These facts lead to an affirmative solution of 
the first two problems. 

Action of the Aldehydes upon Chloral-ammonia.—W ith the aldehydes of 
the methyl series unsatisfactory results were obtained. By the action 
of benzaldehyde upon chloral-ammonia, however, a well-defined crystal- 
line product is obtained, which melts at 121°, and analyses as 
C»HClsN;O. The authors withhold any conclusion respecting the 
constitution of this and similar bodies until they are in possession of 
the results of a more complete investigation. C. F. C. 


Acrolein Hydrochloride. By M. Kresrowinxorr (Bull. Soc. 
Chim. [2] xxviii, 350). The result of this investigation is to show 
that Geuther’s acrolein hydrochloride, C;H,O.CIH, is the aldehyde of 
8-chloropropionic acid, this acid having been obtained by oxidizing 
the hydrochloride in question with nitric acid. C. F. C. 


Glyoxaline. By. G. Wyss (Deut. Chem. Ges. Ber., x, 1365 
—1375). In continuing his research (ibid., ix, 1543) on glyoxaline, 
C;H,N,, and glycosine, C,;H,N,, the bases which Debus obtained 
by acting with ammonia on glyoxal, the author has found Lubawin’s 
process for the preparation of glyoxal advantageous. Into glass 
cylinders, each of } liter capacity, are poured, by means of a funnel tube, 
and without mixing, separate portions of 160 c.c. 50 per cent. alde- 
hyde, 20 c.c. of water, and 64 c.c. of nitric acid (sp. gr. 1°37) mixed 
with 2°5 c.c. fuming acid. The vessels are allowed to stand un- 
disturbed. In summer the reaction is complete in four or five days, 
and the contents may at once be evaporated on the water-bath. The 
residue consists chiefly.of glyoxal (according to Lubawin, from 
100 grams aldehyde 45—100 grams of the compound of glyoxal with 
sodium bisulphite may be obtained). To prepare glyoxaline, the 
residue is treated very gradually with strong ammonia in slight excess, 
the temperature being kept down. Glycosine then separates as a 
brown powder, which may be filtered off. The filtrate is boiled with 
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lime to expel ammonia, and evaporated toa syrup. This is exhausted 
with absolute alcohol, and the alcoholic solution fractionally distilled. 

In the (Russian) paper from which the process is taken, Lubawin 
shows that formic acid is really generated by the action of ammonia 
on glyoxal, thus confirming Debus’s explanation of it— 


2C.0.H2 + 2NH, = C;H,N, + H.CO, + 2H.0. 


Acetyl and benzoyl chlorides and acetic anhydride are entirely with- 
ont action on glyoxaline, even when heated with it, or, at least, form 
only addition-products. From this it might be inferred that glyox- 
aline is a tertiary base. But if glyoxaline be boiled for some hours 
with ethyl bromide, the syrup remaining after evaporation on the 
water-bath taken up with water, the bromine removed by freshly 
precipitated silver chloride, and platinic chloride added to the con- 
centrated solution, there gradually separates a salt having the 
composition [C;H;N.(C.H;.C,H;Cl) |2 + PtCh. From the brom- 
ethylate, by treatment with moist silver oxide, the hydroxide may be 
obtained as a strongly alkaline liquid, which, when dried in a vacuum 
over sulphuric acid, changes to a deliquescent crystalline solid. 
Benzyl chloride acts on glyoxaline in a perfectly similar way. From 
its behaviour with these ethers, in conjunction with its indifference 
towards acid chlorides, it may be concluded that glyoxaline contains 
ve 4 — NH group, and one atom of nitrogen united by three affinities to 
carbon. 

Glyoxaline is quite unaffected by chromic acid, and by reducing 
agents of all kinds, but potassium permanganate oxidizes it com- 
pletely. Formic acid and CO, were the only products demonstrated. 

When concentrated solutions of glyoxaline sulphate and potassium 
nitrite, or of the hydrochloride and silver nitrite, are heated for a long 
time, the mixture evaporated, and the residue exhausted with absolute 
alcohol, a nitroso-derivative, possessed of acid properties, is obtained. 
The alkaline salts of this body are reddish-brown, and give with 
solutions of metallic salts amorphous variously-coloured precipitates. 

Tribromoglyoxaline, C;HBr;N2, is produced, together with glyoxaline 
hydrobromide, by the action of bromine on an ethereal or (better) 
aqueous solution of glyoxaline. In the latter way a bright brown 
precipitate is formed, which may be crystallised from much boiling 
water. Readily soluble in alcohol, it is almost insoluble in cold water, 
and sparingly soluble in ether, chloroform, and carbon disulphide. It 
possesses the remarkable property of being soluble in alkalis, and 
precipitated by acids. With the exception of hydrocyanic acid, it is, in 
fact, the only known organic acid not containing oxygen. Most of 
its salts are insoluble. The silver-compound, when boiled with ethe- 
real solutions of methyl or ethyl iodide, gives methyl and ethy] tri- 
bromoglyoxalinates, well crystallised bodies, insoluble in water and 
alkalis, soluble in alcohol and ether. Treated for some time in warm 
alcoholic solution with sodium-amalgam, the bromine in these two 
ethers is displaced by hydrogen, and methyl and ethyl homologues of 
glyoxaline are obtained, as oily soluble bases which form deliquescent 
hydrochlorides. Only the platinum salts were analysed. 


ORGANIC CHEMISTRY. 25 


Silver-glyoxaline is obtained as a granular insoluble precipitate 
when silver nitrate is added to glyoxaline solution— 


2C.,H,N. “pF AgNO; = C,H;,AgN, a C;H,N,.HNO,, 


or better still by adding caustic soda to a mixture of glyoxaline and 
silver nitrate. The reaction,of acetyl chloride on this body gives un- 
‘satisfactory results; methyl and ethyliodides, however, act upon it 
in the cold, giving, besides small quantities of the above-mentioned 
homologues, insoluble doughy compounds, as yet uninvestigated. 

To explain the formation and properties of glyoxaline the author 


attributes to it the constitution Ng | DN . Its incapability 
CH—CH 

of yielding an acetyl-derivative with acetyl chloride is no proof of the 

absence of an imide group, since, amongst others, the phenylated 

guanidines exhibit the same peculiarity. Assuming this constitution, 

some of the above bodies may be thus formulated :— 

CH C©.H H 

NC | NN + GH,CI NC | \N 
CH—CH 7 CBr—CBr* 
Chlorethylate of glyoxaline. Tribromoglyoxalinic acid. 


4 v7 Ag. . 
W 
\CH—CH 


Silver glyoxaline. Methyl] glyoxaline. 
Glycosine has been as yet but little examined. Ch. B. 


Decomposition of Hydrochloride, Hydrobromide, and Hy- 
driodide of Trimethylamine by Heat. By C. Vincent (Compt. 
rend., Ixxxv, 666—671).—On heating trimethylamine hydrochloride 
to 285°, trimethylamine and methyl! chloride are evolved, whilst a 
residue of the hydrochloride of monomethylamine and trimethylamine 
remains ; a little above 305°, ammonia and methylchloride escape ; and 
finally at 325° the whole decomposed. 

In a similar manner the hydrobromide and hydriodide of trime- 
thylamine are decomposed, the former between 230 and 300°, and the 
latter between 210 and 280°. 

By the above methods chloride and bromide of metayl may be pre- 
pared in large quantities; but, owing to the energetic action of iodide 
of methyl on trimethylamine, it is impossible to obtain large quanti- 
ties of the iodide. L. T. O'S. 


On Acid Acetates. By A. VILLIERS (Compt. rend., lxxxv, 755— 
757).—The author admits the correctness of Lescceur’s formula for 
sodium biacetate. He has prepared hydrated calcium biacetate, 
C,H,Ca0,.C,H,O;.H,O. Neutral acetates when exposed to an atmo- 
sphere saturated with acetic acid, absorb it in the same manner as 
anhydrous salts absorb water, to form hydrates. L. T. O’S. 
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Metallo-aceto-acetic Ethers. By Max Conrap (Liebig’s 

Annalen, clxxxviii, 269).—The copper-aceto-acetic ether of Geuther, 
% 

Cu( CH. 1 00.00°0.0.8 F is easily obtained by shaking an am- 
moniacal copper sulphate solution with aceto-acetic ether; it is 
insoluble in water, but readily soluble in hot benzene, alcohol, carbon 
disulphide, ethyl iodide, and bromobenzene, crystallising unchanged 
from these solvents. The brilliant green needles thus obtained par- 
tially sublime without alteration when carefully heated to 178°; at 
182° they melt, and at higher temperatures are decomposed with pro- 
duction of metallic copper. 


Nickel aceto-acetic ether, Ni(CH{ GoG.G.H,)) i8 similarly ob- 


tained by employing a solution of nickel sulphate, chloride of ammo- 
nium, and ammonia; it is soluble in hot benzene and ether, crystal- 
lismg in microscopic elongated tables readily decomposed by water. 


Cobalt aceto-acetic ether, Co (cH{ ap ay a \ , is identical in pro- 
oN oN/2*5 


J2 
perties, excepting that it is rose-red in colour, whereas the nickel- 


compound is green. 
Magnesium aceto-acetic ether, Mg (| CH CO.CH, , may be ob- 
g CO.0.C,H;). ™*Y 


tained in the same way, only acting on aceto-acetic ether with magne- 
sium amalgam; it crystallises from hot benzene in shining plates, 
and melts with decomposition at 240°. Alwminium aceto-acetic ether, 
Al (cH { 60.0.CH,), is obtained in slender, shining needles, when 
potassium aluminate and aceto-acetic ether are mixed and the solution 
allowed to stand; it melts at 76° without decomposition, and on 
heating evolves brown vapours containing aluminium; by cautiously 
heating it can be distilled unchanged, the distillate solidifying to a 
crystalline mass melting at 76°. The zinc and lead compounds ob- 
tained similarly could not be crystallised, and contained excess of 
base; the silver compound readily decomposes, even in the dark; 
platinum, gold, tin, and chromium compounds could not be prepared. 
Freshly precipitated mercuric oxide evolves heat on treatment with 
aceto-acetic ether, forming a white insoluble mass. 

These derivatives are quite analogous to the acetyl-dichloracetic 
ether formerly obtained by the author; the ready formation of these 
substances indicates that the hydrogen of the methylic group of acetic 
ether, CH;.CO.0.C.H;, is easily replaceable both by electro-positive 
and electro-negative elements and radicles, when some of that hydrogen 
has been already displaced by a negative radicle such as acetyl; this 
displacement, consequently, is possible only with the a-acetylated 
compound ethers; thus, the B-acetylated propionic ether of the author (in 
which the acetyl is not in union with the carbon-atom already con- 
nected with the CO.O.C,H; group) does not give rise to such deri- 
vatives, nor could Hellon and Oppenheim form a mercury-compound 
of propionyl-propionic ether. C. R. A. W. 
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Ethylic Ethylmethylaceto-acetate, Ethylmethyl-acetic Acid, 
and a-Ethylmethyl-G-Oxybutyric Acid. By Ricuarp Savur 
(Liebig’s Annalen, clxxxviii, 257).—Erlenmeyer and Hell did not suc- 
ceed in preparing ethylmethy] acetic acid, CH(CH;)(C.H;).COOH, 
synthetically, by the action of metallic silver on a mixture of methyl 
iodide and bromobutyric ether, CHBr(C,H;)—CO.O0C.H; (from the 
action of bromine on fermentation butyric acid), as this reaction 
gave rise only to an inflammable gas (ethane?) and ethyl suberate, 


CH(C,H;).CO.0C.H, 
| 
CH(C,H,).CO.0C,H, 


valeric acids are all different from optically active valeric acid, they 
considered this latter to be ethylmethyl]-acetic acid. 

To test the correctness of this deduction, the author has prepared 
ethylmethyl-acetic acid from ethylic sodethyl-aceto-acetate, and me- 
thyl iodide, and comparing it with other valeric acids: in boiling 
point and other properties, and notably in the formation of an uncrys- 
tallisable barium salt, it agrees absolutely with the active valeric acid ; 
but as far as minute amounts of material enable him to decide, the 
author finds that it has no action on polarised light: this point, however, 
is under further examination. 

Kthylic ethylaceto-acetate boiling between 192 and 196° was diluted 
with about its own volume of pure benzene, and then treated with 
sodium so as to form ethylic sodethylaceto-acetate, which was then 
decomposed by the equivalent quantity of methyl iodide. After purifi- 

C(CH;)(C.H;)(C.H;0), 
cation, the ethylic ethylmethylaceto-acetate, | 

CO.0.C.H; 
obtained, boiled at 198° (not corrected), and had the sp. gr. 0°974 
at 22°, compared with water at 17°5°; it is not miscible with water, 
but readily mixes with alcohol, ether, and benzene; sodium does not 
act on it, and ferric chloride colours it violet. 

In distilling it with sodium ethylate (freed from excess of alcohol 
by heating to 200° in a stream of hydrogen), acetic ether and alcohol 
are formed in quantity greater in proportion to the amount of the 
ether compared with the sodium ethylate; equal numbers of molecules 
give very little, but when the ratio is 4 molecules to 1, considerable 
amounts are formed. Besides these, ethylmethyl acetate of ethyl, 
CH(C.H;)(CH;) —CO.OC.H,, is formed, boiling at 1832—133°, and of 
sp. gr. 0°8695 at 22°, compared with water at 17°5°; it is not soluble in 
water, but is miscible in all proportions with alcohol, ether, and ben- 
zene. 

Alcoholic potash saponifies this ether, forming potassium methyl- 
acetate, obtainable as a highly-deliquescent crystalline crust by pass- 
ing carbon dioxide into the fluid, evaporating to dryness, extracting 
with absolute alcohol, and evaporating in a vacuum. By distillation 
with dilute sulphuric acid, ethylmethyl-acetic acid itself was obtained, 
boiling at 173° (not corrected) and of sp. gr. 0°938 at 24°, compared 
with water at 17°5°, it seems to retain water energetically, probably as 
the hydrate C,H,.C(OH);: in water it is sensibly, but not very 
soluble. The silver-salt forms feathery needles when crystallised from 


; but as the other four theoretically possible 
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boiling water; these are scarcely affected by light; the calcium salt 
is a crystalline mass of anhydrous needles, but the barium salt exhibits 
no trace of crystallisation, its solutions always drying up to varnishes: 
on comparing this salt with barium isovalerate (from isobutyl cyanide), 
the latter crystallised in long prisms to the last drop. 

When ethylic ethylmethyl-aceto-acetic is treated with water and 
sodium-amalgam, it becomes hydrogenised and saponified, forming the 
sodium salt of a-ethylmethyl B-owybutyric acid, thus :— 


(CH;)(0H,)(0,H,0) 
+ 2H,0 +Na, = NaOH + HOC.H; + 
CO.OC.H; 


C(CH;)(C.H;).CH(OH).CH; 
CO.ONa 


The sodium salt is obtained pure by neutralising with sulphuric acid, 
evaporating to dryness, extracting with absolute alcohol, again evapo- 
rating to dryness, and washing the residue with very little absolute 
alcohol ; crystalline nearly white nodules are thus left undissolved. 
From this the silver salt was prepared, readily soluble in hot and 
moderately soluble in cold water, and containing C,H,,AgQ;: the 
copper-salt is basic, being C;H;,CuO;. The free acid was obtained 
from the sodium salt by decomposing with hydrochloric acid and 
treating with ether; it is readily soluble in water, less so in saline 
solutions; over sulphuric acid it becomes first viscid and then solid, 


C. R. A. W. 


probably with formation of an anhydro-derivative. 


Salts of Tetracrylic and Diaterpenylic Acids. By Orro 
Krart (Deut. Chem. Ges. Ber., x, 1659—1661).—Tetracrylic acid is 
converted, by prolonged heating of its sodium-salt with potash-ley, 
into an isomeric acid, of which the calcium salt, (C;H,,O2),Ca, is more 
soluble in cold than in hot water. 

The salts of diaterpenylic acid are perfectly stable. The barium 
salt, CsH,2BaO;, H,O, formed by neutralising the acid with barium 
hydrate, crystallises in groups of needles on evaporating its solution 
over sulphuric acid. It is deposited from its aqueous solution on 
heating. The silver salt, CsH,Ag.O;, is thrown down as a curdy 
precipitate on adding silver nitrate to the barium salt. The ethylic 
ether obtained by heating the silver salt with ethyl iodide is solid at 
common temperatures, and has a peculiar odour when warmed. 


J. R. 


Decomposition of Brassic Acid by Caustic Potash. By 
G. Goupscumigept (Wien. Akad. Ber., lxxiv, 394—398).—Meyer 
has shown that oleic acid and its isomeride, elaidic acid, both yield 
acetic and palmitic acids on fusion with caustic potash (Ann. Chem. 
Pharm., xxxv, 174). Inthe same way, erucic and brassic acids are 
decomposed by fusion with caustic potash into acetic and arachidic 
acids. 
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These isomeric acids may be represented by the following for- 
mulee :— 
Oleic and elaidic acids. 


H;.0,,-—CH—CO,H H,C,—C,;H2—CO.H 


Erucic and brassic acids. 
HyCx—CH—CO.H H,C.—C,,H;,—CO.H. 
W. C. W. 


Distillation-products of Xanthates (Ethyl Dithiocarbonates). 
By A. FLeiscner (Deut. Chem. Ges. Ber., x, 1293).—According to 
Zeise, the so-called thial ether, CpH,.SO;, results (with other substances) 
when xanthates are submitted to dry distillation; Conerbe found 
xanthin gas, COSH; xanthil, C,H,O;; and xanthurin, C,H,.SO,; 
whilst Sace obtained none of these, but instead, carbonic acid, sul- 
phuretted hydrogen, mercaptan, carbon disulphide, &c. The author and 
W. Hanke ‘find that sodium and potassium xanthates yield the same 
distillation-products, from which carbon sulphide, the mono- and di- 
sulphides of ethyl, and carbon oxysulphide gas were separated when 
anhydrous salts were used; and mercaptan, carbon disulphide, alco- 
hol, the two ethyl sulphides, and carbonic acid and sulphuretted hydro- 
gen gases, when salts containing water of crystallisation were employed. 
Lead xanthate furnishes the same products as the anhydrous alkaline 
xanthates. The ethyl sulphides in these experiments were isolated, and 
determined by means of their boiling points, by elementary analysis, 
and vapour-density estimation, and by their mercuro-chlorides and 
platino-chlorides. In all these respects they corresponded with the 
data hitherto published, but they differed in odour, possessing a more 
or less pleasant ethereal smell ; the garlic-like odour hitherto ascribed 
to them is, therefore, doubtless due to impurity. The carbon oxy- 
sulphide was distinguished by forming no precipitate in acid silver 
solutions, but a black one with ammoniacal silver; by producing 
carbonate and sulphide of barium with baryta-water; and by form- 
ing with alcoholic potash a crystalline mass of ethylmonothiocarbonate 
of potassium, K.C,H;.CO.8S. Probably the xanthurin of Couerbe was 
simply a mixture of the two ethyl sulphides, and his xanthin gas an 
impure carbon oxysulphide containing sulphuretted hydrogen and 
mercaptan vapour; the discovery of carbon oxysulphide, therefore, 
belongs of right to Couerbe (1840), although he did not isolate it in a 
pure state; since then and up to 1867, however, carbon oxysulphide 
was always regarded as simply a mixture of carbonic acid and sul- 


phuretted hydrogen. C. R. A. W. 


Dipropyloxalic Acid. By M. Worontsorr (Bull. Soc. Chim. 
[2], xxviii, 350).—The author has prepared dipropyloxalic acid 
C.(C;H;)2.0H.COOH, and is engaged in investigating its reactions. 

C. F. C. 


The Action of Bromine ° Pyrotartaric Acid. By Epp. 
Burcoin (Ann. Chim. Phys. [5], xii, 419—429).—The action of 
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bromine on pyrotartaric acid varies with the relative proportions of 
bromine and acid. 

If equal numbers of molecules of bromine and pyrotartaric acid are 
heated to 120° in presence of water, the products consist (1) of a few 
drops of an oily liquid, which appears to be monobromopyrotartaric 
acid, but has not been obtained in sufficient quantity to yield trust- 
worthy results; and (2) bromocitrapyrotartaric anhydride, which is 
deposited in crystals from the solution. From this it appears that the 
monobrominated derivatives of pyrotartaric acid are more readily acted 
on than the acid itself. 

When two molecules of bromine act on one molecule of pyrotartaric 
acid, bromocitrapyrotartaric anhydride is alone formed, and not, as 
Lagermark states (Zeit. fiir Chem., vi, 299), bromoform,’oxybromoform, 
bromocitraconic anhydride, &c., with the last of which bodies, bromo- 
citrapyrotartaric anhydride is isomeric; its formula is therefore 
C;H;BrO;. Its formation is explained as follows :—First, an unstable 
dibromoderivative is formed : C;H,O, + 2Br,. = C;H,Br.O, + 2HBr, 
which loses one molecule of hydrobromic acid and water, forming 
bromocitrapyrotartaric anhydride, C;H,Br,0, = C;H,;BrO, + HBr + 
H.0. When heated with water under pressure, it decomposes into 
carbon dioxide and water. 

By the action of four molecules of bromine on pyrotartaric acid, 
allylene tetrabromide, or some isomeric body, should be formed, but 
hydrobromide of ethylene tribromide, an isomeride of acetylene tetra- 
bromide, is actually obtained, carbon dioxide and water being at the 
same time evolved. It is a liquid solidifying at —17°.; 

L. T. O’S. 


Normal Pyrotartaric Anhydride. By V. Marxowinxkorr 
(Bull. Soc. Chim. [2], xxviii, 349—350).—The author details the 
results of his researches on the formation of this anhydride, the object 
of which is to ascertain the relation, if any exists, between the position 
of the carboxyl group in isomeric acids, and the constitution of their 
. respective anhydrides. 

The results obtained in the endeavour to prepare the anhydride by 
the dry distillation of normal pyrotartaric acid, both alone and together 
with phosphoric anhydride, proving unsatisfactory, the author avails 
himself of the action of acetyl chloride, in ethereal solution, upon the 
silver salt of the acid. The pure anhydride thus prepared crystallises 
in small colourless needles, which are soluble to some extent in cold, 
more readily in boiling ether; they are easily soluble in boiling 
alcohol and in glacial acetic acid ; soluble with difficulty in cold water, 
which slowly converts them into the acid. The pure substance melts 
at 56—57°, and boils with partial decomposition at 282—285°. Pyro- 
tartaric anhydride presents, therefore, considerable analogy to succinic 
anhydride. C. F. C. 


Ethenyltricarbonic Acid. By M. Ortovskxy (Bull. Soc. Chim. [2], 
xxviii, 348—349).—The author has prepared the acid, C,H;.(COOH));, 
homologous with and intermediate between methenyl-tricarbonic acid, 
CH.(COOH);, prepared by Pfankuch, and allyltricarbonic acid, 
C;H;.(COOH);, which Simpson prepared by converting monobromo- 
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succinic acid into the corresponding cyanide, and decomposing the 
latter with potash, thus :— 


C.H;(CN).(COOH). + 3KOH = NH; + H,0 + C.H;(COOK));. 


As secondary products of the action of bromine on succinic acid, in 
the preparation of the monobrominated acid, a compound of the 
formula, C.H,Br;, melting at 51°, and the bromides, C.H,Br, and 
0.H.Br,, are obtained. The author hopes to obtain this acid from the 
bromide C,H;Br;, through the corresponding cyanide; and further, 
by replacing the bromine-atoms in the same compound by hydroxyl, to 
obtain a new triatomic alcohol, the next lower homologue of glycerin. 
He has found, in effect, that by the action of silver cyanide upon this 
bromide, a compound of the formula, C.H;.(CN)3.3Ag(CN), is formed, 
crystallising in pearly scales. These dissolve easily in both alcohol 
and ether, with separation of silver cyanide, to a dense liquid, from 
which a crystalline body is deposited, which fuses at 42°, and is 
probably the tricyanide C,H;.(CN). C. F. C. 


Pyruvic Acid. By Cart BértinceEr (Liebig’s Annalen, elxxxviii, 
293—352).—The author gives a historical sketch of the results obtained 
by Berzelius, Vélckel, Moldenhauer, Finckh, Kolbe, Kekulé, Wislicenus, 
Debus, Wichelhaus, Baeyer, Fittig, Klimenko, Beckurts and Otto, 
Grimaux, and others, as to the formation and constitution of pyruvicacid, 
from which it results that either of the two formule, CH;.CO.CO.OH, 

CH, 
or 0 | , will express the relationships of this body, whilst 
CH.CO.OH 
the formula, COH.CH,.CO.OH, is not well applicable, the ketonic 
formula first mentioned being the more probable. 

In order to see whether pyruvic acid behaves like other ketonic 
acids on oxidation with chromic acid, forming carbonic and acetic acids, 
the experiment was tried with the result of obtaining these products, 
and nothing else (oxidation with nitric acid forms oxalic acid, as pre- 
viously stated by Vélckel). According to Wichelhaus, ketonic acids 
should first split up into two acids, e.g., 


CH;.CO.CO.OH + H.OH = CH;.CO.OH + H.CO.OH. 


No formic acid, however, was found by the author. 

Condensation of Pyruvic Acid.—On standing for some time, py- 
ruvic acid thickens, and becomes viscid, and then furnishes by 
distillation more decomposition-products of higher carbon per- 
centage, and less acetic acid than the same quantity of freshly pre- 
pared acid; the author attributes this change to the doubling of the 
molecule rather than to any splitting up or decomposition. On heat- 
ing it alone with a reflux condenser to 170°, carbon dioxide was evolved, 
and a resinous mass formed, from which water dissolved out small 
quantities of acetic, uvic, and pyrotartaric acids. On heating a neutral 
solution of the barium salt to boiling, with a reflux condenser attached, 
for three days, carbon dioxide is evolved, and uvic, uvitic, acetic, pyro- 
tartaric, and oxalic acids are formed to an amount jointly equal to 
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some 7 to 10 percent., a syrupy mass not further examined constituting 
the great majority of the product. By heating with hydrochloric acid 
on the water-bath, carbon dioxide is eliminated, and a mixture of crys- 
tallisable acids formed, one of which is difficultly soluble, melts at 201— 
203°, and appears to be mesaconic acid; the other is more easily soluble, 
melts at 113°, and is apparently pyrotartaric acid. A substance 
formerly obtained by the author yielded a barium salt, agreeing with 
that of citraconic acid, and as mesaconic acid is derivable from citra- 
conic acid, he concludes that citraconic acid is obtainable from pyru- 
vic acid by condensation, &c. 

In order to compare the pyrotartaric acids formed from citraconic, 
mesaconic, and itaconic acids, the author prepared them by acting on 
the respective acids with zinc and alcohol, to which a few drops of 
hydrochloric acid were added from time to time. The three pyrotartaric 
acids thus obtained melted at the same temperature, 112°5°, and yielded 
calcium salts containing about 17°4 per cent. of water of crystallisation, 
and 23°4 of calcium in the dry salt, in each instance ; by the action of 
phosphorus pentachloride, water was abstracted, and an oil formed, 
apparently Markownikoff’s pyrotartaric anhydride. 

The body described as wvitonic acid is regarded by the author as 
partially decomposed dipyruvic acid ; no concordant analytical numbers 
could be obtained, with specimens of different preparations. 

Beckurts and Otto have stated that both tartaric acid and glyceric 
acid, when distilled, form pyruvic acid; the author could not obtain 
glyceric acid by heating tartaric acid with excess of baryta; but both 
tartaric and glyceric acids form pyruvic and also pyrotartaric acid on 
heating, wherefore the connections indicated by the formule, 


CO0(OH)—CH(OH)—CH(OH)—CO(0H) 
and H—CH(OH)—CH(OH)—CO(OH), 


are probably justifiable, notwithstanding that the latter acid cannot be 
obtained from the former by loss of CQ). 

Nascent hydrogen, from zinc-dust, converts pyruvic acid into lactic 
acid, according to Wislicenus and Debus. ‘The author finds that in 
addition a new acid is formed, easily separable from the lactic acid, its 
zinc salt being insoluble, or nearly so; by decomposing this with sul- 
phuretted hydrogen, a syrupy acid is obtained to the amount of some 
4 to 6 per cent. of the pyruvic acid employed; this is a bibasic acid, 
forming two anhydrous potassium salts, C;H,KO,, and C;H,K2O., and 
a barium salt, C;H,.Ba0,34 H.O. This acid he terms dimethyltartaric 
acid. [Qy. formed thus :— 


C(OH)(CH).CO.OH - 
2(CH;.CO.CO.OH) + H; = | ? 
C(OH)(CH;).CO.0H — 


It is not volatile ; the magnesium salt is readily soluble; the neutral 
potassium salt is precipitated by mercuric chloride and by copper 
sulphate, the precipitate in the latter case being readily soluble in 
dilute acids and ammonia, sparingly soluble in water. 

When an aqueous solution of silver pyruvate is treated with sul- 
phuretted hydrogen, and the liquid concentrated, acetic acid is given 


ant tt 2 G22 teat ietfe SO UlUDlCUelC, CUCU LtYthlUCi Ke lClUletlC eet COUelUrelC lC UC M|NlC UC KCl elC Kl he lc SS UMUC el CU RUC CO ed an. ne a ane ee eee ee. eo 


ae — —<—~ = 


ORGANIC CHEMISTRY. 33 


off, and a syrupy body formed, which can be crystallised from hot 
dilute sulphuric acid in needles, melting at 141°, and containing 
CH;—CH(SH)—CO.OH, whence the author terms it thiolactic acid 
(Schwefelmilchsiure) ; by oxidation this body forms acetic and sul- 
phuric acids. When heated with dilute sulphuric acid, it does not 
split up into thioaldehyde and formic acid, as might have been anti- 
cipated from the behaviour of lactic acid. By passing sulphuretted 
hydrogen through freshly prepared pyruvic acid, a white powder is 
separated, melting at 87°, and containing C;H,SO;, or the elements of 
pyruvic acid + thiopyruvic acid, C;H,O; + C;H,SO.. By heating 
this with hydriodic acid, iodine separates, thiolactic acid is formed, 
and a nonsulphurised body, apparently pyruvic acid ; continued action 
of sulphuretted hydrogen also forms thiolactic acid. 

A mixture of hydrocyanic acid and pyruvic acid is converted into 
lactic acid on dropping in hydrochloric acid and warming, no crystal- 
lisable acid being formed. Ammonia gas passed into pyruvic acid 
causes the evolution of carbon dioxide and formation of an oily body ; 
aqueous ammonia forms an acid, the calcium salt of which contaius 
20°45 per cent. of Ca; alcoholic ammonia forms a chalky, nitrogenous 
substance, containing n(C,H,NO,), and soluble in acids and alkalis. 
The author regards it as the ammonia-salt of an amido-acid, which 
he terms wvitonic acid, CsH,NO,, different from the body formerly 
described as uvitonic acid (this Journal, 1876, i, 566). This acid is 
readily obtained from the chalky substance by dissolving in ammonia, 
and adding hydrochloric acid, whereby a crystalline precipitate of the 
acid is thrown down. The barium salt is CsH;BaNQO,.3H,0, of which 
only two-thirds are lost at 160°; it crystallises in small needles. The 
calcium salt crystallises in hard, transparent nodules, and in white cohe- 
rent needles, containing CsH,CaNO;.5H,0, and C,H,CaNO;,2H.0, re- 
spectively, whilst the silver salt is C,;H,Ag.NO; ; whence it appears that 
the body regarded as the acid, C;H,NO,, is really an anhydride, the 
barium salt being properly represented as C;H,BaNO;.2H.O. Strong 
nitric acid has no action on uvitonic acid; chromic acid oxidises it to 
carbonic and acetic acids, and ammonia with a little of a red powder not 
yet investigated. By fusion with potash an acid is formed, apparently 
oxyterephthulic acid, together with pyruvic and acetic acids. When 
treated with an ethereal solution of aniline, pyruvic acid evolves heat, 
and forms an anilide, C;H,O; + C,N;.NH, = H,O + C,H,NO:. This 
darkens at 114°, and melts at 122° with decomposition; it forms a barium 
salt, (C,H,NO,).Ba. On fusion with potash, it seems to undergo an 
isomeric change, forming a strong acid of the same composition, sub- 
limable in needles, which turn brown at 220°, and decompose at 240°, 
and forming a barium salt, (C,H,NO,).Ba, after drying at 130°. When 
added to melting anthranilic acid, an acid is formed, containing appa- 
rently CjpH,NO,, the barium salt being Cj)H;BaNQ,; but this has not 
been obtained pure. 

From all these results the author concludes that whilst the constitu- 
tion of pyruvic acid cannot be deduced from its origin, the breaking up 
of tartaric acid on heating being complex, the behaviour of pyruvic acid 
towards hydrogen, sulphuretted hydrogen, and hydrocyanic acid is 
indicative of its possessing a ketonic character ; he does not, however, 
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decide definitely which of the two formule, CH;—CO—CO.OH, or 
Joka 
OK | is to be preferred. 
CH—CO—OH, C. R. A. W. 


Note on Tartronic Acid. By E. Demoue (Deut. Chem. Ges. 
Ber., x, 1788—1790).—The conversion of dinitrotartaric acid into 
tartronic acid, by exposing its aqueous solution to a temperature of 
30°, is proved by the author to take place directly, without the for- 
mation of intermediate compourds. 

The formation of oxalic acid, with evoluticn of carbonic anhydride 
and nitric oxide gases, which occurs when the temperature is allowed 
to rise to 50°, is referred to the secondary decomposition of tartronic 
by nitric acid, these acids resulting from the following reactions :— 


(1.) (CH.ONO.):.(CO.OH),.= CO, + N,0;+ CH.OH.(CO.OH),and 
(2.) H,O + 3N,0;, = 2HNO, + 4NO. 


Guided by the above facts, the author has devised a method for 
converting dinitrotartaric into tartronic acid at higher temperatures, 
and therefore much more rapidly: the essence of which consists in 
eliminating the nitric acid at the instant of its formation, and thus 
preventing the secondary conversion into oxalic acid. 60 c.c. alcohol, 
sp. gr. 0°925, are heated in a porcelain dish on a water-bath, and 


20 grms. of dinitrotartaric acid added in successive small portions. 
The heating is continued until the evolution of gas has ceased, and the 
solution is allowed to crystallise. The acid is purified by recrystal- 
lisation. The author has determined its melting point to be 150— 
151°. C. F. C. 


Pyromeconic Acid. By E. Inuit (Liebig’s Annalen, elxxxviii, 
31—42).—When pure dry meconic acid is gradually heated in a tube 
which is bent at an obtuse angle, and the sublimate is re-distilled, almost 
the whvle comes over at 227—228°, when the mercurial column is 
completely immersed in the vapour. Neither oily products nor acetic 
acid are formed, and only at the end of the second distillation does 
the temperature suddenly rise, gases being evolved ; and if the operation 
be not then stopped, a small quantity of feathery crystals, consisting 
probably of Stenhouse’s paracomenic acid, sublimes. The yield of 
pyromeconic acid was 25 per cent. of the meconic acid employed. It 
crystallises from hot water in long, brilliant, four-sided prisms, does 
not dissolve freely in ether, which however on shaking it repeatedly 
with an aqueous solution, takes it up almost completely. 

The pure acid begins to sublime at 100°, and melts at 121°5°; it is 
a strong acid, decomposing alkalis and forming well defined salts. An 
alcoholic solution of the acid and alcoholic potash form a crystalline 
magma, which after washing with alcohol and drying, consists of 
C;H;0;K. In the light it gradually turns bluish-green, green, brown, 
and after some weeks becomes colourless again. It is decomposed by 


heating it to 130° and by boiling it with alcohol. The barium and 
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calcium salts are obtained by heating an aqueous solution of the acid 
with the carbonates only until the acid reaction ceases, or by adding 
the corresponding chlorides to a warm, ammoniacal solution of the 
acid. They crystallise in glistening needles and are acid salts 
(C;H;0; ide M .2C;H,O;. The copper salt, (C;H;0;).Cu, is sparingly 
soluble in cold water, and crystallises from hot water in green needles. 
An ether of pyromeconic acid could not be obtained. 

All pyromeconates are decomposed by boiling them with water, and 
more quickly if a free alkali be present, different products being 
formed, the principal being formic acid and an acid forming amorphous 
salts. According to Stenhouse (Liebig’s Annalen, xlix, 18) and Brown 
(ibid., Ixxxiv, 32), from a solution of the acid in an excess of potash, 
the free acid separates; in this case probably decomposition had 
taken place and sufficient formic acid was formed to neutralise not 
only the potash, but also to precipitate some of the undecomposed acid. 
Comenic acid is also decomposed by boiling it with baryta-water, but 
more slowly, with apparently the formation of the same products. 


C. S. 


Action of Ferricyanides on Metallic Silver. By J. M. Epur 
(J. pr. Chem. [2], xvi, 211—218).—The author has shown that silver 
acts on potassium ferricyanide, producing the ferrocyanides of silver 
and potassium (Chem. Centr., 1876, 569) ; and it was supposed that the 
action of silver on lead ferricyanide would be analogous. Wartha 
(Photograph. Correspondenz, xiv, 154) has found that this reaction is 
attended with the formation of yellow silver ferricyanide, according to 
the equation— 


4Pb;Fe,Cy,, + 6Ag = 6Pb.FeCy, + AgeFe.Cyn. 


The author finds that the yellow precipitate formed by the action of 
silver on lead ferricyanide becomes whiter the more thoroughly it is 
washed, assuming finally a green colour owing to decomposition of 
silver ferrocyanide. The weight of the thoroughly washed product 
agrees with the formation of ferrocyanide of silver; also, as silver 
ferrocyanide is decomposed by hydrochloric acid and not by dilute 
sulphuric acid, and the lead salt by both, the ferrocyanic acid existing 
as silver and lead salt may be separated, and its amount determined by 
titration with permanganate. The results obtained and the absence of 
silver ferricyanide, together with the estimation of silver and lead, 
agree with the author’s equation, which is as follows :— 


2Pb;Fe,Cyi, + 4Ag = 3Pb,FeCy, + AgiFeCye. 


Wartha’s results depend chiefly on the presence of lead ferricyanide. 


ae Ae 


Potassium Superferricyanide. By Z. H. Sxraue (Liebiy’s 
Annalen, clxxxix, 368—379).—Potassium superferricyanide— 


K—Cy,—Fe—Cy;—K 
d 2 
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is best prepared by adding 18 grams of hydrochloric acid, sp. gr. 1°196, 
diluted with three times its volume of water, to 50 grams of potassium 
ferricyanide and four grams of potassium chlorate dissolved in 100 
c.c. of hot water. The mixture, after standing for twenty-four hours 
in a cool place, is filtered. The addition of alcohol to the filtrate throws 
down a black precipitate, from which the supernatant liquid must be 
rapidly decanted. The crude product is purified by dissolving in water 
and reprecipitating with alcohol; the pure aqueous solution evaporated 
to dryness in a vacuum at the ordinary temperature, leaves a brittle, 
amorphous, black, glassy mass, which decomposes slowly at the ordinary 
temperature, and rapidly at 50°. Potassium superferricyanide is a 
hygroscopic body insoluble in absolute alcohol ; it dissolves iu water, 
forming a neutral solution, which smells of cyanogen. This solution 
decomposes on boiling into ferric hydrate and ferricyanide of potassium. 
Caustic potash decomposes it into ferric hydrate, potassium ferro- or 
ferri-cyanide, and potassium cyanate. The action of sodium amalgam 
splits it up into ferric hydrate and potassium ferricyanide. 

The solution of superferricyanide gives characteristic reactions with 
many of the metallic salts, e.g., with basic lead acetate a dark green 
precipitate ; with silver nitrate a dirty green precipitate changing to 
yellow and finally to white; with ferric salts an olive-green coloration, 
and with ferrous salts a bluish-green precipitate. W. C. W. 


Behaviour of the Thiocyanates of Potassium and Ammonium 
in presence of Oxygen-acids and of some Metallic Oxides. By 


ScHLAGDENHAUFFEN and F. Wurtz (J. Pharm. Chim. [4], xxvi, 
235—239 and 312—319).—The substitution of sulphur for oxygen in 
the cyanates can be effected by means of carbon bisulphide, as in the 
following equation: 2NCOM + CS, = 2NCSM + CO,; but the con- 
trary substitution cannot be so easily effected; this probably arises 
from the fact that the oxidising agents used could act only either 
when fused, or in presence of water. When they were fused, the 
sulphur was always oxidised to sulphuric acid, thus preventing, in 
most cases, the formation of cyanate; small quantities of cyanate 
were, however, occasionally obtained. In the second case, where the 
oxidising agent acts in presence of water, the cyanate, if formed, would 
instantly be decomposed by the water. 

Potassium permanganate, in presence of free hydrochloric acid, gives 
rise to a more or less abundant formation of perthiocyanogen. 

Chromic acid with potassium or ammonium thiocyanate, forms the 
corresponding chromo-thiocyanate. When a small quantity of free — 
acid is present, chromo-thiocyanic acid is formed, together with per- 
thiocyanogen. With much free acid, perthiocyanogen and green 
chromic chloride are formed. Potassium bichromate has no effect by 
itself ; the ammonium sali produces chromium thiocyanate. 

Todic acid and potassium iodute (the latter incompletely) precipitate 
perthiocyanogen. In this reaction nv free iodine is formed, as it pro- 
bably acts further on the thiocyanate. Ammonium thiocyanate is 
acted on more readily than the potassium salt. 

Potassium and ammonium thiocyanates mixed with iodine and ex- 
posed to direct sunlight, form perthiocyanogen. 
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Hydriodic acid, bromic acid and potassium bromate, and chloric 
acid all produce the same effect; the latter also produces some sul- 
phuric acid. 

Nitric acid, either concentrated or dilute, oxidises all the sulphur to 
sulphuric acid; the liquid at the same time acquires a rose or green 
colour. Nitrite of povassium does not act on thiocyanates until an 
acid is added, when a precipitate of perthiocyanogen is formed. 

Nitric oxide produces no effect, but if nitrous fumes are passed into 
a solution of a thiocyanate, a blood-red colour is produced, which 
differs from that produced by ferric chloride in that, on evaporation 
on the water-bath, no coloured residue is obtained. 

Selenious acid added to potassium or ammonium thiocyanate, gives a 
precipitate of selenium, which is mixed with perthiocyanogen if hydro- 
chloric acid be added to the solution. 

Arsenious acid in presence of hydrochloric acid gives an orange pre- 
cipitate, consisting of perthiocyanogen mixed with a dark-brown 
arsenical compound. Arsenic acid gives a similar precipitate, being 
itself reduced to arsenious acid. 

Molyhdie acid in presence of free acid produces a yellow colour, 
which gradually changes, through orange and red, to amaranth. 

Tungstic acid with hydrochloric acid, is reduced, with production of 
a yellow, and then a red, colour. If a large excess of hydrochloric 
acid is present, a fine blue colour is produced, probably due to tungsten 
thiocyanate. 

The oxides of mercury, silver, and copper, when heated with potassium 
thiocyanate, are converted into sulphides; with the ammonium salt 
ammonia is liberated, and double thiocyanates are formed. 

Ferrie oxide heated with ammonium thiocyanate, forms ferric thio- 
cyanate; no reaction takes place with the potassium salt with this 
and the following oxides. 

Uranic oxide produces a double salt of a yellow colour. 

Chromic ovide, when freshly prepared, produces ammonium chromo- 


thiocyanate. Cc. W. W. 


Action of Potassic Thiocyanate on Compounds of Mono- 
chloracetic Acid. By Prerer CLagsson (Deut. Chem. Ges. Ber., 
x, 1346—1354).—By the action of potassic thiocyanacetate on chlor- 
acetic ether, Heintz (Ann. Chem. Pharm., cxxxvi, 22) obtained a body 
which he named sulphocyanacetic ether, but which was incapable of 
yielding salts on treatment with alkalis. Acids, however, especially 
hydrochloric, dissolved it readily, forming (besides other bodies) an 
acid which he regarded as sulphocyanacetic acid. He also found that 
on distilling his sulphocyanacetic ether, there remained in the retort a 
body of the same composition, named by him pseudosulphocyanacetic 
ether. By the following experiments the author has now shown that 
Heintz’s sulphocyanacetic (thiocyanacetic) acid is identical with 
Volhard’s (J. pr. Chem., 1874, 6) thiocarbimidacetic acid, and his 
pseudothiocyanacetic ether a polymeric form of thiocyanacetic ether. 

Such an effect of hydrochloric acid as that above mentioned ap- 
peared to the author very improbable, and on repeating Heintz’s ex- 
periment, he observed that the presence of water is a condition 
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necessary for the reaction; from which he concludes that the assimi- 
lation of water is the primary change which takes place, and that 
thiocarbimidacetic acid is only a secondary product. 

True thiocyanacetic acid and its salts are prepared by dissolving 
crystallised monochloracetic acid in an equal weight of water, neutra- 
lising with sodic carbonate, and adding the proper quantity of potassic 
thiocyanate. ‘The reaction begins immediately, and after the lapse of 
some time the mass becomes solid, from the separation of alkaline 
thiocyanacetate and chloride. From the mixture of salts, freed from 
mother-liquor, the former is extracted by boiling alcohol, from which 
it separates almost completely on cooling. The mother-liquor con- 
tains, besides thiocyanacetate, salts of thioglycollic and carbaminthio- 
glycollic acid (vide infra), the two latter being secondary products due 
to the action of the acid on the first. 

Similarly, when chloracetic ether is added to a boiling alcoholic 
solution of potassic thiocyanate, potassic chloride separates immediately, 
thiocyanacetic ether being formed. 

Since free thiocyanacetic acid combines very readily with water to 
form carbaminthioglycollic acid, it is best extracted from solution of 
its sodium salt by adding sulphuric acid, and at once shaking with 
ether. The ethereal solution, dehydrated by calcium chloride, and 
evaporated over sulphuric acid, gives the acid, which is separated 
from the accompanying small quantity of carbaminthioglycollic acid 
by repeated solution in absolute ether. It is thus obtained as a 
colourless, odourless and uncrystallisable oil, which, on gently heating, 
becomes polymerised into a porcellanous mass, very difticultly soluble 
in boiling water. A few of its salts and ethers are described. 

Thiocyanacetic ether, when heated to 120° with ethyl iodide or 
bromide, forms ethyl thiocyanate and iodacetic or bromacetic ether. 
The reaction, which is quantitative, affords an advantageous method 
for preparing bromacetic and iodacetic acids. 

If thiocyanacetates in solution are brought in contact with salts of 
silver, mercury or copper, thioglycollic acid is formed: for example, 
Na.O.COCH:.S.CN + 2(Ag.0.NO,) + 2H,O = Ag.O.COCH,.S.Ag + 
NH; + Na.O.NO, + H.O.NO, + CO,. The reaction with copper salts 
is characteristic, an amorphous black precipitate of cuprous thiogly- 
collate being formed on gently heating. Alkalis also decompose salts 
or ethers of this acid: bromine and nitric acid oxidise its salts, pro- 
ducing sulphacetic acid. 

Carbaminthioglycollic acid, H.O.COCH,.S.CONH,, is easily formed 
by adding hydrochloric acid to solution of a thiocyanacetate, and 
leaving the mixture to spontaneous evaporation. It crystallises in 
large rectangular tables or rhombic prisms, and melts at 132—134°. 
Boiled in aqueous solution it is quickly converted into thioglycollic 
acid, but when heated with concentrated hydrochloric acid it yields, 
in addition, thiocarbimidacetic acid. Alkalis convert it slowly into 
thioglycollic acid and ammonia: bromine oxidises it energetically to 
sulphacetic acid. Salts of metals which easily combine with sulphur 
effect its decomposition very readily into thioglycollic acid, carbonic 
anhydride, and ammonia. 

Heated to 110° with methyl alcohol and methyl iodide, carbamin- 
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thioglycollic yields trimethyl-sulfiniodide, which crystallises on cooling. 
The reaction occurs in two stages— 


(1) H.O.COCH,.S.CONH, + CH;I = H.0.COCH,.S + CH;.8.CONHh. 
(2) CH;.S.CONH, + CH,I + CH,OH = (CH,)sSL + CO, + NH;. 


Methyl and ethyl ethers of this acid have also been obtained by 
ordinary processes. The methyl ether is also obtained when methyl 
thiocyanacetate is heated with an equal volume of moderately dilute 
hydrochloric acid. 

Heintz’s results may now be explained. Under the influence of 
hydrochloric acid, thiocyanacetic ether first assimilates water to form 
carbaminthioglycollic ether, which is then partially decomposed into 
alcohol and the free acid. The latter is further acted upon, part of it 
absorbing water to form CO, and thioglycollic acid, another portion 
parting with water to form thio-carbimidacetic acid. Strong hydro- 
chloric acid favours the development of the latter. 

Thio-carbimidacetic acid, which the author shows to be identical 
with Heintz’s thiocyanacetic acid, was obtained by Volhard (Jvc. cit.) 
by acting with chloracetic acid upon thiocarbamide; thiohydantoin 
hydrochloride is thus formed, and on boiling with water splits up as 
follows :— 

NHCO 
cSf | .HCl+H,0 = NH,Cl+ H.O.COCH,NCS. Volhard’s 
\NHCH, 
reaction yields the acid in theoretical quantity when chloracetic ether 
and thiocarbamide are boiled together for a short time in alcoholic 
solution. The thiohydantoin hydrochloride crystallises out. A much 
better process consists in boiling together for a iong time amy] thio- 
cyanacetate and fuming hydrochloric acid, the greater part of the 
liberated thiocyanacetic acid passing into thiocarbimidacetic acid. 
The latter is colourless, easily soluble in hot, sparingly in cold water ; 
it may be sublimed without decomposition, and melts at 125—126°. 
It is a feeble acid, its soluble salts being more or less decomposed by 
‘ water into free acid and base. 

The merenry and silver salts are insoluble. Several reactions and 
salts of it are described. The compounds of the heavy metals decom- 
pose it, less easily than carbaminthioglycollic acid, into thioglycollic 
acid, CO., and ammonia. 

Its solution treated with silver nitrate in excess gives a crystalline 
compound ot argentothioglycollate of ammonium. 

Without doubt all these transformations have their origin in a 
‘‘ tendency towards neutrality ’’ (Neutralitiitsstreben), since they occur 
under the influence of acids or bases, or of salts of metals which have 
a powerful affinity for sulphur. Ch. B. 


Two New Modes of Formation of Cyanamide. By Drecu- 
SEL (J. pr. Chem. [2], xvi, 201—210).—I. Having observed that the 
carbamates of the alkaline earths are decomposed by heat, with forma- 
tion of cyamides, and that there is stroug evidence for regarding 
this as the result of the secondary decomposition of the cyanates, the 
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author applies these facts to explain the observation of Geuther and 
Bilstein, who found that by the action of carbonic anhydride upon 
sodamide, sodium cyanamide, and not sodium cyanate, was formed. 
His deductions may be represented by the three equations :— 


(i.) NaNH, + CO, = NH,.CO.ONa; 
(ii.) NH,.CO.ONa = NCONa + H,O; and 
(iii.) NCONa + NaNH, = Na,CN, + H,O. 


To prove the truth of (iii), sodamide was allowed to act upon potas- 
sium cyanate; from the product of the reaction, cyanamide in large 
quantity was obtained. This, taken in conjunction with the fact 
expressed by (i), is undeniable evidence of the superior exactness of 
(i) to the equation proposed by Geuther, viz. : 


C.0, + 2NaNH,= C.N,H, + 2NaO + 2HO{C=6;0=8; H=]}. 


It is needless to add that the water formed in the above reactions 
decomposes a portion of the sodium amide into ammonia and sodium 
hydrate. 

II. The decomposition of calcium carbamate by heat, with formation 
of cyamide, appears to occur in two steps, represented by the equations 


(i.) (NH;.CO.0),Ca = (N.CO),Ca + 2H,0, and 
(ii.) (NCO).Ca = CaCN, + CO. 


To verify independently the truth of (ii), calcium cyanate (in effect a 
mixture of anhydrous CaCl, with 2K NCO was heated for some time 
in a platinum crucible to a low red-heat :—cyanamide was identified in 
large quantity in the resulting mass. Similar observations on the 
cyauates of barium and thallium entirely confirmed this result. 

Silver cyanate exposed to a high temperature is decomposed with 
considerable evolution of gas, which latter, towards the end, is com- 
posed of N and CO, in the ratio of 10 to 22 vols. This, together 
with the fact that silver cyamide is entirely decomposed by heat, 
points to a precisely similar interpretation of the reaction which 
occurs, viz., 2AgCNO = Ag.CN, + CO,. Generally, therefore, by 
the action of heat upon the cyanates, metallic cyamides of the form 
RCN, are produced. These when treated with a small quantity of 
water are decomposed into monocyamides of the form RHCN,; thus, 
e.g.. 2CaCN, + 2H,O = CaH,(CN,). + Ca(OH)., than which, how- 
ever, they are much wore stable in relation to heat; thus Tl,CN,, BaCN, 
and CaCN, withstand a red heat without decomposition, whereas 
NaHCN, is at once decomposed on heating. In conclusion the author 
recommends the action of heat upon a mixture of anhydrous CaCl, 
with KNCO as an effective mode of preparation of cyanamide. 

C. F. C. 


On Amido-acids. By Franz Hormerstrer (Liebig’s Annalen, 
clxxxix, 6—43.)—In a recent paper, Engel (Compt. rend., 80, 1168) 
has described two new reactions of glycine, namely, the production of 
a red colour with ferric chloride, and of blue on addition of phenol 
and a hypochlorite ; these, together with its power of reducing mer- 
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curous nitrate and of preventing the precipitation of cupric sulphate 
by caustic soda, he considers to be characteristic of the acid. Engel 
himself, however, having shown (Journ. Pharm. Chim. [5], xxi, 194; 
Chem. Centr., 1875, 246) that the hypochlorite reaction is exhibited by 
most amides, the author has systematically examined the behaviour 
with certain other reagents of the important group of amido-acids 
which are frequently met with as decomposition-products of albumin- 
ous bodies. The results may be summarised as follows :—Glycine and 
sarcosine give with ferric chloride red, with cupric chloride or sulphate 
blue, with cupric sulphate and caustic soda deep-blue solutions. They 
reduce mercurous nitrate, and are not precipitated by mercuric chloride, 
nitrate, or sulphate, or by the chloride after the addition of sodic 
carbonate: with the nitrate and sulphate, after such addition, they 
give white precipitates which are insoluble in excess of the carbonate. 
Asparagine, aspartic acid and glutamic acid give similar reactions, 
except that the first is precipitated by excess of mercuric chloride, and 
the two latter (in the cold) precipitate, as well as reduce, mercurous 
nitrate. These two also give with mercuric nitrate or snlphate white 
precipitates soluble in excess, but, after addition of sodic carbonate, 
precipitates which dissolve in large excess of the carbonate. Leucine 
behaves in general like glycine, but the precipitates with sodic carbon- 
ate and mercuric nitrate or sulphate are soluble in excess of the car- 
bonate. Taurine does not react with the above-mentioned ferric, 
cupric, or mercuric salts alone, and does not prevent the precipitation 
of copper sulphate by alkalis; it reduces mercurous nitrate, and gives 
with sodic carbonate and mercuric nitrate or sulphate white precipi- 
tates which do not dissolve in excess of the carbonate. Acetamide 
in its reactions resembles taurine; but the precipitate with sodic car- 
bonate and mercuric sulphate dissolves in excess of the carbonate. 
Urea also behaves in general like taurine, but gives precipitates with 
mercuric nitrate or sulphate, the former insoluble, the latter difficultly 
soluble in excess. I1t also precipitates mercuric chloride after addition 
of sodic carbonate. Creatine gives a red colour with ferric chloride, 
and blue with copper salts, and does not prevent the precipitation of 
copper by alkalis. It reduces mercurous nitrate. It does not precipi- 
tate mercuric salts alone, but after addition of sodic carbonate it gives 
with them precipitates which dissolve in excess of the carbonate, but 
reappear on standing. Creatinine differs from creatine in giving 
a precipitate with ferric chloride, a deep blue solution with cupric 
sulphate and caustic soda, and a white precipitate with mercuric 
chloride. 

The copper salts of leucine, aspartic acid, glutamic acid and tyro- 
sine, in consequence of their slight solubility in water, are well adapted 
for the detection and estimation of these acids. They may be readily 
prepared by gradually adding hydrated cupric oxide to boiling solu- 
tions of the acids, and filtering hot. The salts separate from the 
filtrate on cooling; those portions which remain with the excess of. 
copper hydrate on the filter may be extracted with boiling water. 
Their exact formule, solubilities, and properties are given by the 
author. Tyrosine-copper is soluble in 1,230 parts of cold water; the 
other copper salts in (about) 3,000 parts. 
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The separation of the amido-acids is rendered difficult by the pro- 
perty which they possess of uniting with each other to form saline 
compounds. A series of these compounds prepared by the author will 
be described in a future paper. They are all decomposed by boiling 
with cupric hydrate, but even so their constituents cannot be separated, 
since the more soluble copper salts, those of glycine and glutamic acid, 
for example, prevent the precipitation of the less soluble ones. Con- 
sequently the non-appearance of a crystalline precipitate on adding 
cupric hydrate to a boiling liquid does not prove the absence of one of 
the Jatter. 

It is well known that the oxyacids and multivalent alcohols have the 
power of retaining in alkaline solution half an equivalent of copper for 
each hydroxyl-group in their molecules. Coray and Wislicenus ex- 
plain this by supposing that compounds are formed in which copper 
takes the place of the alcoholic hydrogen. Amongst aromatic oxy- 
acids, according to Weith (Deut. Chem. Ges. Ber., ix, 342), this pro- 
perty is confined to those which belong to the ortho series, and is not 
shared by their isomerides ; and Dossios (Liebiy’s Annalen, exlvi, 174) 
has observed a similar difference between the isomeric lactic acids. 
With the exception of taurine, the above amido-acids can retain in 
alkaline solution a definite quantity of copper. This amount the 
author, by a process of titration which is fully described, has found 
to be, for each molecule of glycine, sarcosine, leucine, glutamic acid 
and tyrosine, one-half atom of copper, and for each molecule of aspar- 
tic acid and asparagine, one atom of the metal. If the compounds here 
formed are ordinary copper salts, it is difficult to see why they are not 
decomposed by alkalis. The author rather inclines to the belief that 
they are saline compounds in which the soda salts of the acids play 
the part of base, and the cupric hydrate that of acid. Evidently the 
solvent action on copper must be due to the presence in the amido- 
acid of the group CHNH,, since this power is totally wanting in the 
fundamental acids, and their amides which contain the grouping 
CONH,. Now cupric oxide is known to form saline compounds with 
ammonia and (less easily) with potash and soda; and the fact that the 
amido-acids are substituted ammonias, and can really play the part of 
bases, makes it not improbable that they can combine in a similar 
manner with cupric oxide, especially when their acid properties are 
neutralised by the presence of a great excess of alkali. Thus the com- 
pound of glycine would be (COONa.CH.NH,.HO).Cu; that of aspar- 
tic acid COONa.CH(NH,.HO.CuOH).CH,.COONa. 

This theory does not explain why aspartic acid and its amide, aspara- 
gine, hold in alkaline solution twice as much copper as the other acids ; 
it cannot be due to their basicity, since this increased solvent power 
does not appear in the bibasic glutamic acid. Ch. B. 


Amido-acids. By F. Hormetster (Wien. Akad. Ber., xxv, 469— 
498).—Leucine, tyrosine, aspartic, and glutamic acids may be isolated 
and detected by the insolubility of their copper salts. Copper-leucine 
(CsHi,NO;),Cu forms pale-blue, shining, crystalline scales, soluble in 
3,045 parts of cold, and in 1,460 parts of boiling water. The other 
copper-salts described by Goessmann (Gmelin-Kraut, Supplement, 1246), 
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Ritthausen, and Kreussler (Chem. Centr., 1871, 394) were not obtained. 
Copper aspartate, C,H;CuNO, + 43H,0, dissolves in 2,870 parts of 
cold, and in 234 of boiling water. It is very soluble in dilute acetic 
acid, and can easily be obtained in the pure state by recrystallisation 
from this solvent. The crystals lose their 45 molecules of water at 
120°; the anhydrous salt is hygroscopic. Copper glutamate, 
C;H,CuNO, + 25H.0, soluble in 3,400 parts of cold water and in 400 
parts of boiling water, bears a strong resemblance to the aspartate. 
The two other copper glutamates described by Ritthausen (Chem. 
Centr., 1867, 276) could not be obtained. 

Copper tyrosine (CyHyNO;)2,Cu, forms small glistening dark-blue 
needles soluble in 1,230 parts of cold, and in 240 parts of boiling water, 
but insoluble in alcohol and ether. It is decomposed by acids, and by 
boiling with water. 

The precipitation of the four copper salts just described is hindered 
by the presence of free acids and by the soluble copper salts of glycine 
and other organic bodies. One molecule of glycine, tyrosine, sarco- 
sine, leucine, or of glutamic acid can dissolve half an atom of copper 
in an alkaline solution. One molecule of aspartic acid or asparagine 
can hold one atom of copper in solution. The constitution of these 
bodies may be represented thus :— 


Copper glycine. Copper aspartate. 
COONa COONa 


| 
CHNH,HO.Cu0H 


| 
CHNH.HO 
CHNH,HO>*" 


| 
| CH, 
COONa | 
COONa. 


The author also gives a tabular statement of the reactions of the 
amido-acids with ferric chloride, copper sulphate, mercurous and mer- 


curic salts. W. C. W. 


The Action of Bromine on Succinimide, and a New Mode 

of forming Fumaric Acid. By E. Kisie.insk1 (Wien. Akad. 
Ber., xxiv, 561—570).—A mixture of dibromsuccinimide, monobrom- 
fumarimide and fumaric acid is obtained by heating succinimide with 
bromine to 130° in sealed tubes for four hours. The dibromsuccini- 
mide is separated from the other bodies by its insolubility in water. 
It crystallises in slightly yellow rhombic prisms melting at 225°, soluble 
in warin alcohol, and slightly soluble in ether and glacial acetic acid. 
On evaporating the liquid from which the dibromsuccinimide has been 
removed, impure monobromofumarimide separates out, and fumaric acid 
is deposited from the mother liquor. 
Monobromofumarimide dissolves readily in alcohol and in hot water ; 
it is only slightly soluble in ether, chloroform, carbon disulphide, and 
glacial acetic acid. It forms faintly yellow tabular crystals, which 
melt at 150—152°. 

The action of dry ammonia gas on a well cooled mixture of alcohol 
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and monobromofumarimide yields transparent prismatic crystals of 
monobromofumaramide, melting between 168° and 175°. This body is 
insoluble in ether, slightly soluble in water and absolute alcohol, but 
dissolves easily in spirits of wine of 75 per cent. The aqueous solu- 
tion is decomposed by heat. 

The fumaric acid is probably formed by the action of water on 
monobromosuccinimide. This may show why no monobromosuccinimide 
could be obtained— 


CHBr.CH,(CO),.NH + 2HOH = (CH.COOH), + NH,Br. 
W. C. W. 


On some New Carbamates. By Drecuset (J. pr. Chem. [2], 
xvi, 180—200).—1. Ammonium Carbamate.—By passing carbonic acid 
gas into milk of lime previously diluted with 3—4 times its volume 
of strong aqueous ammonia, a clear liquid is obtained, which is decom- 
posed on heating, with separation of calcium carbonate, and by sodium 
carbonate with immediate precipitation of the same. Carbamic acid 
is thus formed by the union of carbonic anhydride and ammonia gases 
in presence of water. We have here proof that the affinity existing 
between these gases is greater than that between lime and carbonic 
anhydride, and strong grounds for regarding aqueous ammonia as 
simply a solution of the gas in water. Ammonium carbamate in solu- 
tion is slowly converted into the carbonate. The conversion is, how- 
ever, incomplete, and is much impeded by the presence of free ammonia. 
Even on long boiling of its solution, the carbamate is not completely 
decomposed, and in presence of ammonia it is comparatively stable. 
While this compound thus passes more or less readily into ammonium 
carbonate so inversely the latter salt in aqueous solution parts with 
the elements of water and is converted into the carbamate. 

2. Calcium Carbamate, 2(NH:..CO,),Ca + H,O.—Interesting details 
of the preparation of this salt are given. It forms a fine powder, re- 
vealing under the microscope the presence of small flat prisms. From 
its saturated solution in warm aqueous ammonia, in which form it 
exhibits considerable stability, it crystallises, when cooled to 0°, in 
beautiful four-sided prisms. In aqueous solution this salt is extremely 
unstable. When newly prepared, it is entirely without smell; but an 
ammoniacal odour soon becomes perceptible, the salt entering into de- 
composition with its own water of crystallisation. Heated to 95—100° 
in an air-bath it is partially decomposed ; after some time the weight 
becomes constant, the residue amounting to 76°56 per cent. of the 
weight of carbamate taken, and consisting of a mixture of calcium 
carbonate and carbamate. This result entirely conforms to the equa- 
tion— 


2{NH,.CO.0},Ca + H,O = NH,.CO,.NH, + {NH,.CO.0}.Ca + CaC0,. 


The anhydrous salt exhibits decomposition on being heated to the 
softening point of ordinary glass. This occurs according to the equa- 
tion {NH,.CO.0}.Ca = CaCN, + 2H,0 + CO.,, calcium cyanide being 
formed. 
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3. Strontium Carbamate, {NH2.CO.O}.Sr, occurs in the form of 
minute shining plates. The dry salt, being anhydrous, is much more 
stable than the calcium salt, which in other respects it entirely re- 
sembles. 

4. Barium Carbamate was obtained only in the form of the double 
salt which it forms with barium chloride, viz., {NH2.CO.O},.Ba.BaCl. 

5. Lithium Carbamate.—The author’s attempts to prepare this com- 
pound were unsuccessful. 

6. Sodium Carbamate erystallises with water in beautiful prisms 
which effloresce rapidly in the air, and quickly lose their water of 
crystallisation over sulphuric acid. In the anhydrous state they are 
permanent. The crystalline and anhydrous salts are decomposed on 
heating according to the following equations :— 


1. Crystalline salt 2(NH,.CO.ONa) + #H.O = Na.CO, + 
NH,.CO.ONH, + (# —1) H,0. 


2. Anhydrous salt NH,.CO.ONa = NCO.Na + H.O. 


7. Potassium Carbamate, NH,.CO.OK, has been prepared by the 
author according to several methods. It occurs in small needles and 
prisms, which are deliquescent. The decomposition of the anhydrous 
salt by heat is entirely analogous to that of the sodium salt. In neither 
case is the formation of cyanamide observed. That this should occur 
in the case of the carbamates of the alkaline earths, is explained by a 
secondary decomposition of the cyanates of the latter, which are first 
formed. Similarly ammonium carbamate yields urea as a product of 
its decomposition by heat, mediately through the cyanate. All the 
carbamates, therefore, hitherto investigated exhibit uniformly this 
decomposition into a cyanate and water. This dehydration is 
regarded by the author as identical in kind with that which deter- 
mines the conversion of amides into nitrils, and the constitution of the 
resulting cyanates as therefore identical with that of cyanetholin, 


thus :— 
NH, _ 
CO{ OR - cf 


Furfuramide and Furfurine. By R. Scuirr (Deut. Chem. Ges. 
Ber., x, 1186—1193).—The ammonia derivatives of a certain class of 
aldehydes have long been known to be capable of being converted by 
heat or by boiling alkaline solutions into similarly constituted bodies, 
which, however, differ from them in stability and other properties. 
Similar reactions are seen in the conversion of hydrazobenzene into 
benzidine, and of methyl-aniline into toluidine. The relation of these 
reactions to the above-mentioned molecular changes must be gained 
from a study of the hydramides, and the bodies which are isomeric 
with them. 

The hydramides are formed according to the general equation— 


C. F. C. 


O 
3(R—C@ 3) + 2NH, = 3H.0 + (R—CH=),N,; 
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and they have hitherto been represented by the constitutional for- 
mula— 


R—CH 
Nw 


—CHL 
R—CH¢ 


N 
R—CH” 


Hydracetamide, which is formed in a similar manner, is also repre- 
sented by a similar formula (R—CHsS). 

But the aromatic hydramides (such as hydrobenzamide) and furfar- 
amide, &c., are unstable in presence of acids, while hydracetamide 
yields two series of salts with strong mineral acids, so that the suppo- 
sition of an analogous constitution between hydrobenzamide and 
hydracetamide may well be questioned. 

The author has investigated furfuramide and furfurine with the 
view of throwing light on the constitution of the hydramides and 
their isomerides. 

Preparation of Furfuramide.—The best method is that of Fownes, by 
acting on aqueous furfurol with ammonia. Furfurine is obtained by 
bringing pure dry furfuramide (m. p. 117°) into contact with boiling 
dilute caustic potash. Pure furfurine melts at 116°, instead of 100°, 
as stated by Fownes. 

Action of Acetic Anhydride on Furfurine.—Monacetyl-furfurine, 
C,sHi:(C,H;0)N-.Os, is produced in the form of small, white, flocculent 
crystals, insoluble in water, and moderately soluble in alcohol and 
ether. 

Acetyl-furfurine is an exceedingly stable body. It is decomposed by 
fusion with caustic potash, Heated to 240° it becomes charred, and at 
250° melts and decomposes. The basic properties of the furfurine are 
perfectly lost in this derivative; it is not altered by dilute acids, but is 
decomposed by concentrated nitric acid. 

The acetyl group is undoubtedly united to the nitrogen-atom, but a 
second hydrogen-atom does not seem to be present in this position, 
since ethyl and methyl iodides have no further action on acetyl-furfu- 
rine. It is not altered by being brought in contact with sodium in 
boiling xylene, and nitrous acid has no effect upon it. 

When furfurine is warmed with carbon bisulphide, and left in con- 
tact with it for a long time, it turns red, but suffers no further altera- 
tion. Chloroform and alcoholic solution of caustic potash yield no 
trace of a body resembling the carbylamines. 

Furfurine and Nitrous Acid.—A yellowish crystalline body is formed, 
which is insoluble in water and ether, but easily soluble in alcohol. It 
melts at 94—95° to a red liquid, which consists of CyH.,N;O,;. This 
body, treated with hydrochloric acid and platinic chloride, yields a fine 
platinochloride, (C3.H.;N;0,;HCl).PtCl. With ammoniacal solution 
of silver nitrate it forms a double salt which is not altered by light. 
When an absolute ethereal solution of furfurine is saturated with 
N,0;, in the absence of every trace of moisture, a small quantity of a 
very unstable body is obtained, which becomes dark-coloured at 82", 
and slowly chars. 
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Furfuramide and Nitrous Acid.—Furfurol and ammonium salts are 
separated, but the reaction goes further. The ethereal solution of fur- 
furol saturated with N,O; deposits nothing on standing, but if the 
ether is allowed to evaporate spontaneously, a violent reaction begins 
when it has nearly disappeared. The red syrupy residue grows warm, 
streams of nitric oxide escape, and a red oil is left, which finally solidi- 
fies, yielding a body with strongly acid properties. This phenomenon 
occurs only when small quantities of furfurol (3 to 4 grams) are 
operated upon. If a larger quantity (e.g., 10 grams) is used, as soon 
as the ether has evaporated, a flame is suddenly observed, about a 
metre in height, accompanied by steam or smoke, and a porous mass 
of carbon is left behind. Furfurine is not attacked by nascent hydro- 
gen or by the thiocarbimides (mustard oils). 

Action of Thiocarbimides on Furfuramide.—(1.) With allylic thio- 
carbimide. Fine silky-white needles are obtained, insoluble in 
water, but soluble in alcohol and partly so in ether. They melt at 
118°, and are decomposed at 135°. The composition of these crystals 
is C,;H,2N.03.CSNC;H;. (2.) With phenylic thiocarbimide a 
well crystallised snow-white compound is formed, consisting of 
C,sHy»N.O3.CSNC;H; + H.O. This body is insoluble in water. It 
may be heated to 100° without loss of weight. 

Aldehydes do not seem to form any compounds with furfuramide 
and furfurine. 

Action of Bromine on Acetyl-furfurine—The product is hexbrom- 
acetyl-furfurine, a yellowish-white powder, which is dissolved by 
acetic acid, and reprecipitated of a lighter colour on addition of water. 
It dissolves in alcohol, but suffers decomposition, the alcohol taking 
up hydrobromic acid. The formula of this body is C,;H;,N.O; + 
C.H;0 + CBr. The formula assigned by the author to the “ furfur ” 
group is— ‘a 


HC <> C—X 


HC — CH 


In pyrrol the carbon-atom connected with group X is replaced by 
>NH, the presence of which, and the absence of an NH, group, re- 
main to be proved. Experiments on this point have been begun, and 
it has been found that aldehydes, thiocarbimides, and bisulphide of car- 
bon do not act upon pyrrol. Se F. A. 


Distillation of Benzene, Toluene,and Xylene by Steam. By 
A. Naumann (Deut. Chem. Ges. Ber., x, 1421). When the above- 
mentioned hydrocarbons are distilled by means of steam, the proportion 
of water and hydrocarbon which pass over, and also the boiling point, 
remain constant so long as the mouth of the tube which conducts the 
steam into the boiling liquid remains wholly in the hydrocarbon. 
They are also independent of the rate of distillation, of the height of 
the liquid above the point at which the steam enters, and of the 
space above the liquid occupied by vapour ; when, however, the level 
of the condensed water reaches the mouth of the tube, the tem- 
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perature and proportion of the liquids in the distillate is no longer 
constant. 
The results with regard to the boiling points are as follows :— 


Temperature at 
boiling pcint. 


Of mixed Of mixed 
liquid. vapours. Diff. B.P. 
Benzene and water ’ 69-1 ‘6 Benzene only 79°5 
Toluene ,, ™ ‘ 84°1 16 Toluene ,, 1085 
Xylene _,, : 91°5 2 Xylene ,, 1355 


The boiling point is in all cases below that of the lower-boiling liquid, 
owing to the attraction of unlike molecules being less than those of 
like molecules, as is also shown by the fact that the liquids are not 
miscible. The difference between the temperatures of the. liquid and 
of the vapour increases as the boiling point approaches that of water. 
Proportion of liquids in the distillate :— 


H,0. C,H. C,H, ‘CsHio. 
Volume.... 100 8°5 21°2 44, 
100 2°4 ‘79 56 


9°41 1 — — 
Molecules .. 1:24, 


1:78 — — 1 


The relation 0°41 :1°24: 1:78 =1: 3: 4, the author considers to be 
merely accidental. He hopes from these and further results to be able 
to draw conclusions as to the molecular constitntion of the vapours. 

2. & 


Reduction of the Aromatic Hydrocarbons. By Berrnetot 
(Compt. rend., lxxxv, 831—836).—The final product of the reduction 
of benzene by hydriodic acid is hexane, C,H, boiling at 69°, whilst 
C.Hs, CsHi, and C.H»2, are formed as intermediate products. 

To explain this, the author supposes benzene to consist of one mole- 
cule of acetylene saturated with two others. Thus, C,H,(C.H.)(C.H2), 
these two latter molecules being capable in their turn of uniting 
separately into hydrogen, to form the above bodies. L. T. O'S. 


Preparation of Pentabromotoluene, By M. Gustavson (Bull. 
Soc. Chim. [2], xxviii, 347).—The author gives certain details of the 
preparation of pentabromotoluene by the action of bromine on toluene 
in presence of aluminium bromide. The proportion in which the 
reagents should be employed are expressed by the ratio C;Hs: 5Br., 
care being taken to have the bromine in slight excess. Results 
approaching the theoretical are obtained. The reaction may even os 
recommended for the preparation of gaseous hydrobromic acid; 
this case benzene may, of course, be substituted for toluene. iThe 
pentabromide is easily soluble in benzene, from which it crystallises in 
long needles, melting at 282—283°. C. F. C. 
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Action of Bromine on Cymene. By M. Gustavson (Bull. 
Soc. Chim. [2], xxvi, 346—7). By the action of excess of bromine, in 
presence of aluminium bromide, upon cymene (b. p. 174—175°) toluene 
pentabromide and isopropyl bromide are formed. The reaction, which 
takes place at 0°, is represented by the equation, CH, + 5Br, = 
4HBr + C;H,Br + C,H;Br;, and is a striking instance of the decom- 
position, at a comparatively low temperature, of an aromatic hydro- 
carbon, with formation of a body belonging to the methy] series. 

The products of the decomposition are obtained in quantities 
corresponding almost exactly with those required by the above 
equation. The toluene pentabromide obtained melts at 282—283°; 
the isopropyl bromide boils at 60—63°. 

The formation of isopropyl bromide in this reaction may be explained 
on two hypotheses. First, that the cymene employed has the con- 
stitution of isopropyltoluene, and is resolved by the action of bromine 
into its constituent radicles. Secondly, that the bromide in question is 
formed by the addition of HBr to propylene, this body being pro- 
duced according to the equation, CjHy + 5Br, = C;H;Br; + 5HBr + 
C;H,. The author inclines to the latter view. C. F. C. 


Cymene-Derivatives. By E. v. Gertcuten (Deut. Chem. Ges. 
Ber., x, 1249—1252). Chlorine acts readily upon cymene (from 
camphor) in presence of iodine to form a nearly colourless chlorocymene, 
of sp. gr. 1°014 at 14°, boiling at 208—211°. This product yields, by 


oxidation with dilute nitric acid, a chlorotoluic acid, crystallising in 
large lamine, m. p. 194—195°. The acid dissolves sparingly in hot 
water, easily in alcohol. Its bariwm salt, [CsH;Cl(CH;)COO],Ba + 
3H,0, crystallises in fine needles. 

The calcium salt, [Cs5H;C1(CH;)COO],Ca + 3H,0, forms crystalline 
nodules. By fusion with potash the acid yields an owytolwic acid, 
which gives an intense violet coloration with ferric chloride. 

Cymene yields, by Fittica’s process, a nitro-compound which crys- 
tallises in snow-white needles, melting at 124°5°. The nitro- 
compound dissolves rapidly in warm strong sulphuric acid, and on 
pouring the solution into cold water, there is deposited a large quantity 
of white flocks, consisting, not of cymenesulphonic acid, as might be 
expected, but of p-toluic acid, melting at 177—178°. The formation 
of this last substance is not due simply to oxidation of the propy!- 
radicle at the expense of the nitro-group, but to a much more 
complicated reaction, which is being further investigated. 

A dichlorocymene, boiling at 240—244°, is also formed by the action 
of chlorine upon cymene. J. R. 


On the Action of Sodium upon Halogen-substitution Pro- 
ducts of Aniline. By R. Anscniirz and G. Scuuurz (Deut. 
Chem. Ges. Ber., x, 1802—1804). The authors find that by the action 
of sodium upon ortho- and meta-chloraniline, as they have previously 
found in the case of the para-compound, azobenzene is formed. They 
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regard the reaction as occurring in three stages, expressed by the 
equations— 


(1.) 2(C,H,Br.NH,) + Na, = 2(C,H,.Br.NH.Na) + H, 
(2.) C,H, Br.NH.Na + H, = C,H.,NHNa + HBr and 
(3.) 2(C,H;.NH.Na) + O, = CwHywN, + 2NaOH. 


' The substitution by Na of the H of the NH, group of bromaniline 
is probably determined by the presence of the Br atom in the benzene 
molecule. The authors have independently corroborated equation (3) 
by an observation upon C,H;.NHK, which they have succeeded in con- 
verting into azobenzene, by subjecting it to the action of a stream of 
air in presence of ether. 

The anthors are engaged in extending this reaction to the production 
of azo-compounds generally. C. F. C. 


- Decomposition of Parabromaniline by Heat. By R. Firric 
and E. Bicuner (Liebig’s Annalen, clxxxviii, 23—30). Pure para- 
bromaniline melts at 63° to a colourless liquid, which when more 
strongly heated, suddenly assumes a deep purple colour; at 190° a 
colourless liquid begins to distil, the boiling point rising steadily to 
270°, when a dark solid is left behind. The volatile product behaves on 
redistillation in a similar way, but the dark residue becomes less and 
less until at last only pure aniline distils. The residue consists of a small 
quantity of a colouring matter, dissolving in alcohol with a splendid 
blue colour, and a mixture of dibrom- and tribom-aniline, which were 
distilled off with steam, and separated by means of hydrochloric acid, 
in which the tribromo-compound is insoluble. The dibromaniline melts 
at 89—90°, and the tribromaniline at 119—120°. 

When parabromaniline is heated for some hours with hydrochloric 
acid to 160°, it is also partly resolved into aniline, dibromaniline, and 
tribromaniline. This singular reaction is explained by the equations: 
2C,H,BrNH, = C,H;N H, + C.H;Br.N Hg, and C,H, BrN H, + 
C.H;Br.NH, = C;H;NH, + C;H,Br;NH;. It is quite analogous to 
the decomposition of certain metallic chlorides by heat as: 2MoCl; = 
MoCl, + MoCh, and 3WCl, = WCl, + 2WC);. C. S$. 


Chlorobromaniline. By R. Firtie and E. Bicuner (Liebiy’s 
Ann., clyxxviii, 14—23). When parabromonitrobenzene is reduced by tin 
and hydrochloric acid, a certain quantity of chlorobromaniline is always 
formed, which is most conveniently separated by crystallising the mixture 
of the free bases from alcohol. To the mother-liquor, which contains 
all the chlorobromaniline and some parabromaniline, hydrochloric acid 
and water are added. On distillation only the chlorinated base goes over 
as its hydrochloride is decomposed by water. The new base crystal- 
lises in colourless, glistening prisms, which are often an inch long; it 
is almost insoluble in cold water, sparingly soluble in boiling water, 
and freely in alcohol. It melts at 69—69°5°, and readily sublimes. 
This compound has previously been observed by Hiibner and Alsberg, 
who believed it to be nitrobromaniline. Several chemists have already 
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found that by the reduction of nitro-compounds with tin and hydro- 
chloric acid chlorinated amido-compounds are formed. Beilstein and 
Kuhlberg think that this is due to the action of stannic chloride, while 
Jiger believes that a nitro-compound may be formed, which is then 
decomposed by hydrochloric acid, and Hiibner regards the nitro-com- 
pounds as oxidising agents, which liberate chlorine from the hydro- 
chloric acid. 

In order to test these different views, the authors made a series of 
experiments, in which they found that the quantity of chlorobromani- 
line increases when the reaction goes on very violently, whereas when the 
nitrobromobenzene is gradually added to a boiling solution of stannous 
chloride and hydrochloric acid, only parabromaniline is produced. 
When bromonitrobenzene is heated with concentrated uitric acid to 
100° for 16 hours, no reaction takes place, and bromaniline is also not 
changed under the same conditions; but at 160° it is partially con- 
verted into dibromaniline (see last abstract). Chlorobromaniline is, 
however, readily obtained by passing chlorine into a hot solution of 
parabromaniline in concentrated hydrochloric acid. At the same time 
a dichlorbromaniline is formed, which does not combine with hydro- 
chloric acid, dissolves readily in alcohol, and separates from it in large, 
probably monoclinic crystals melting at 93°5° to a deep red liquid, 
which on solidifying again becomes colourless. From these results it 
appears that, during the reduction of the nitro-compound, some of the 
nascent oxygen liberates chlorine, which then exerts a substituting 
action. C. §. 


Dichloracetanilide. By C.O. Crcu (Deut. Chem. Ges. Ber., x, 
1265—1267).—In a former paper (Deut. Chem. Ges. Ber., ix, 337; 
abstract, Journ. Chem. Soc., 1876, i, 710) the author described a sub- 
stance formed by the action of aniline on chloral cyanide-cyanate, 
which he then represented as an anilide of chloral, COH—CCl..NHC,H;. 
Pinner and Fuchs (Deut. Chem. Ges. Ber., x, 1063; abstract, Journ. 
Chem. Soc., 1877, ii, 584) afterwards obtained the same substance by 
the action of aniline acetate on chloral acetyl-cyanide, and came to the 
conclusion that it is the anilide of dichloracetic acid. The author has 
now succeeded in preparing dichloracetanilide directly by the action of 
phosphoric anhydride on aniline dichloracetate, and finds that it is 
identical with the body first obtained by him as above. He has, 
therefore, established the correctness of the conclusion arrived at by 
Pinner and Fuchs as to the constitution of the body. . 

Dichloracetanilide may also be obtained by the action of aniline on 
dichloracetamide. J. R. 


Condensation-products of Tertiary Aromatic Bases. By 
Orro FrscHeER (Deut. Chem. Ges. Ber., x, 1623—1626).—1. Phthalein 
of Monobromodimethylaniline. — Bromodimethylaniline heated with 
phthalic chloride, yields a base, the hydrochloride of which crystallises 
from alcohol in feathery steel-blue needles having the formula 
C..H..Br.N,O..HCl. This salt dissolves easily in alcohol, wood-spirit, 
chloroform, and glacial acetic acid, and sparingly in water. Strong 
acids dissolve it, with yellow coloration. The solution in strong bydro- 

e2 
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chloric acid deposits, on addition of water, a dirty green precipitate 
having the formula C».H..N.O,Br.2HCl. The base separated from 
the hydrochloride is of a bluish-violet colour, and easily soluble in 
alcohol and ether. Its ethereal solution gives with picric acid a green 
precipitate of picrate. The platinum salt, 2(C4H»N2Br,0,.HCl). + PtCl,, 
is an indigo-blue crystalline powder. 

2. Benzaldehyde and Dimethylaniline—These substances act upon 
each other in presence of zinc chloride in the manner shown by the 
equation— 


C,H,O + 2C,.H;N (CHs)2 = C.;HN2 + H,0O. 


The base thus formed crystallises from alcohol in white needles melt- 
ing at 92—93°, and dissolving easily in ether. It forms a picrate, 
C23HsN2.2CsH,(NO.);0H, which crystallises in yellow needles, and 
a platinum salt, Cx3H»N2.2HCl].PtCl, which is white at first but 
turns green in the air. The other salts, especially when dissolved in 
alcohol, speedily undergo oxidation to bluish-green colouring matters 
of complex constitution. 

3. Furfurol and Dimethylaniline react similarly, under the influence 
of zinc chloride, to form a white, crystalline, basic substance, which 
melts at about 70°. The composition of this body has not yet been 
determined with certainty. Its salts have the tendency to become 
oxidised to red colouring matters. J. BR. 


Derivatives of Diphenylamine. By R. Gneum and G. Wyss 
(Deut. Chem. Ges. Ber., x, 1318—1324).—Tetranitrodiphenylamine.— 
1 part of diphenylamine dissolved in 40 parts of glacial acetic acid is 
heated in a capacious flask with 3 to 5 times its weight of nitric acid. 
Red fumes are evolved, and the solution turns green. When the re- 
action is complete, excess of water is added, when a yellowish flocculent 
precipitate separates. On drying it forms a dirty greenish-yellow 
powder, forming a sticky mass when heated, and on cooling solidifies 
to a brown resinous body. It is purified by boiling with dilute sodium 
carbonate solution, from which it separates on cooling in brownish- 
yellow flocculent masses which melt at 150—170°. Methyldiphenyl- 
amine yields the same body when thus treated, and not a methylnitro- 
diphenylamine. The largest and purest yield is obtained by acting 
with 3 to 5 parts of nitric acid on 1 part of diphenylnitrosamine dis- 
solved in 10 parts of hot glacial acetic acid. 

When pure the new body crystallises from glacial acetic acid in fine 
yellow needles or prisms which melt at 192°, and on being more 
strongly heated in the air burns with ease, but does not explode. On 
analysis it was found to have the composition NC,.H:(NO,),. It 1s, 
therefore, tetranitrodiphenylamine, NH.{C,H;(NOz)2}2, and conse- 

uently is isomeric with Austen’s parapicrylmetanitraniline melting at 
205° (Chem. Soc. J., 1875, 165) and parapicrylparanitraniline melting 
at 216°. 

Tetranitrodiphenylamine is soluble in alcohol, ether, and benzene, 
and crystallises from its solution in fine yellow needles or prisms. 
Like its isomerides it is easily dissolved by a hot solution of sodium 
or potassium hydrate, forming a magnificent scarlet solution, which 
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on cooling deposits the body unaltered in red-brown minute needles. 
The authors were unable to obtain an acetyl-derivative, even by the 
action of hot acetyl chloride in pressure tubes. 

Tetramidodiphenylamine.—W hen tetranitrodiphenylamine is reduced 
by means of zinc and dilute hydrochloric acid, it forms an easily 
soluble colourless salt, from whose aqueous solution sodium hydrate 
precipitates a colourless, flocculent, basic body. This the authors con- 
sider to be tetramidodiphenylamine, NH.{C,H;(NH,)2}2, but they were 
unable to obtain it in a state fit for analysis. The solution in hydro- 
chloric acid of the new base turns red-violet in the air; gives a violet 
colour with platinum chloride, gradually resolving into a dark preci- 
pitate ; a dark violet with ferric chloride; a dark brown-red with zinc 
chloride, and with sodium nitrite a blue colour quickly turning red, 
and then resolving itself into a brown precipitate. By the addition of 
ammonia a colourless precipitate is formed, but on exposure to air the 
precipitate redissolves, and a splendid deep blue solution is formed, of 
very unstable character. 

By the action of air the new base is readily oxidised, with probable 
formation of tetrimidodiphenylamine, the reaction being similar to 
the formation of diimidonaphthol from diamidonaphthol (Ann. Chem. 
Pharm., cliv, 303). 

Dinitrotribromodiphenylamine.—When a solution of 1 part of tetra- 
bromodiphenylamine in 1 to 2 parts of nitric acid is heated, much 
nitrogen tetroxide and bromine is evolved, and on cooling a brown 
crystalline mass separates. By treatment with alcohol, glacial acetic 
acid, and sodium hydrate solution, different bodies are separated. The 
portion soluble in alcohol yields after repeated recrystallisations a new 
body which melts at 209 —210°, and gives on analysis numbers agree- 
ing with the formula C,.H,H;Br,0,. It is dinitrotribromodipheny]l- 
amine, N.C,.H,(NO,).Br;. When pure it forms thin, glittering, yellow 
plates, soluble in ether to a reddish-yellow solution, aud in benzene 
and chloroform with a yellow colour. It melts to a yellow liquid, and 
burns easily when strongly heated in the air. E. 


Action of Primary Amines on Diphenylnitrosamine. By 
Orro N. Wirt (Deut. Chem. Ges. Ber., x, 1309).—Diphenylnitros- 
amine and aniline react vigorously on one another at 70°, the tem- 
perature rising to upwards of 100°. Hydrogen is evolved, of very evil 
odour, a dark tarry mass being formed. If excess of aniline is em- 
ployed, it is possible to isolate amidazobenzene, diphenylamine, and 
diazoamidobenzene from the products, but only with diffieulty, on 
account of the tarry bye-products. If, however, paratoluidine be 
employed (4 parts to 1 of nitrosamine) paradiazoamidotoluene, melting 
at 115°5° to 116° is readily obtainable from the product by washing 
with dilute acetic acid and crystallisation from ligroin. The body 
corresponded in all respects with pure paradiazoamidotoluene; it 
formed an amido-azoderivative on heating with hydrochloride of 
aniline, and when it was heated with alcoholic phenylenediamine, no 
coloration was developed (difference from diazo-bodies). On further 
adding acetic acid, an orange-red chryséidin was produced. From the 
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mother-liquors diphenylamine, melting at 55°, was obtained. The re- 
action of the paratoluidine hence appears to be— 


N(C,H;).NO + NH..C,H, = H,0 + N(C,.H;).N—N.C,H, 


N(C,H,).N = N.C,H, + NH..C,H, = N(C,H;).H + 
C,H,;.N—N.NH. C;H:. 


When a mixture of diphenylnitrosamine and aniline hydrochloride 
in equal numbers of molecules with double the weight of aniline, is 
left to itself for some hours and then gently heated, an almost quan- 
titative yield of amidoazobenzene is obtained by a parallel reaction, 
the diazoamidobenzene first formed being further acted upon by the 
aniline hydrochloride. Ata higher temperature and with a larger excess 
of aniline, a different body is produced, crystallising in lustrous ruby 
needles, soluble in concentrated sulphuric acid, with an intense 
characteristic violet tint. The formation of this body was traced to 
the reaction of the diphenylamine set free in the earlier stage on the 
amidoazobenzene, the equation being— 


2NH(C.Hs)2 + 20.Hi(NH;).N..CsH, = N{N(C:Hs)2}o.CsHs.No.(CcHs) 
+ NH2.C.H; + CsH,(NH:).. 


so that the new product is the saffranin of the series. The author re- 
gards it as the type of a new class of compounds containing 3 N-atoms 
linked together, to which he proposes to apply the term triazo-deriva- 
lives. C. R. A. W. 


Derivatives of Orthotoluidine. By A. Lapensure (Deut. 
Chem. Ges. Ber., x, 1260—1262).—In a former paper the author stated 
that he had obtained, by heating formotoluide, a substance agreeing 
in composition with the formula C,H,N. Further examination has 
shown that the substance is identical with methenyldiorthotolyldiamine, 
C,.H,.N2, obtained by the action of phosphorus trichloride on formo- 
toluide containing toluidine. The identity of the two products is 
shown by their crystallising in prisms which melt at the same tem- 
perature (150°) ; by their dissolving in dilute hydrochloric acid only 
on heating; by their platinum double salts having the same crystal- 
line form; and by their behaving in the same manner with bromine, 
with which they combine to form a substance crystallising in yellow 
prisms, and having the formula ©,;H,.N.Brz. 

The anthor has also obtained ethenyldiorthotolyldiamine, C\sHisN2, by 
the action of phosphorus trichloride on orthotoluidine and glacial 
acetic acid. This substance crystallises in colourless needles, which 
dissolve easily in dilute hydrochloric acid and melt at 140°5°. 

J. R. 


A New Xylidine. By E. Wrosievsxy (Deut. Chem. Ges. Ber., 
x, 1248).—This substance was obtained by the following steps :— 
Purified isoxylene was converted first into nitro-compound, and then, 
by reduction,, into xylidine. The xylidine was converted, by heating 
with acetic acid, into acetoxylidine (melting point 127°), and this pro- 
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duct was heated with nitric and sulphuric acids, to form acetonitro- 
xylidine, which crystallised from alcohol in colourless needles melting 
at 180°. The acetonitroxylidine, when heated with sulphuric acid, 
yielded solid nitroxylidine, which crystallised in red needles melting 
at 76°. This nitroxylidine gave by Griess’s reaction a solid nitro- 
xylene, which crystallised from alcohol in large flat needles (melting 
point 255°), and yielded by reduction a liquid xylidine of sp. gr. 0°9935 
at 0°, boiling at 220—221°. ° 

The following salts have been prepared :— 

C.H,NH:.HCl. Long colourless brilliant needles. 

C,H ,NH:.HNO;. Long white naereous needles, soluble in 21 parts 
of water at 13°. 

(CsHyNH,),H,SO, + H.O. Long white needles. 

The acetyl-compound, C;H,NH(C,H;O), crystallises from alcohol in 
large flat needles, which melt at 144°5°. The constitution of this 
xylidine is not yet made out. J. R. 


On the Bases C,H,,_;CIN, By O. Wattacn and F. Oppey- 
HEIM (Deut. Chem. Ges. Ber., x, 1193—1199).—The authors obtained 
from diethyloxamide a basic body of the composition C,H,CIN:, to 
which the name of chluroxalethyline was given (this Journal, 1877, ii, 
184). In order to determine whether it is possible to remove the 
chlorine from this body by simple reactions, it was dissolved in petro- 
leum-naphtha, and finely divided sodium was added to the solution. 
The following equation represents the results of the reaction :— 


2C,H,CIN, oa Naz = CrHisN, + 2NaCl. 


The base C,zHigN, may be called diowalethyline. When bromine is 
added to a solution of chloroxalethyline in carbon disulphide or chlo- 
roform, it is eagerly absorbed, and a reddish crystalline mass is formed, 
which can be separated into two parts by crystallisation. The larger 
of these consists of red needles, melting at 112°5—113°5°: the other 
part forms fine red crystals, melting at 132—133°, the crystallographic 
measurements of which are given in the paper. Both these bodies are 
soluble in chloroform, carbon disulphide, and alcohol, but not in cold 
water. Hot water dissolves them, with decomposition. The follow- 
ing formule show their composition :— 


Tetrabromide C,H,CIN.Br, — C,H.CIBrN,.Br,.BrH 
Tribromide........ CgHsCIN.Br, = C,H,ClBrN;2.Br, 


Both compounds yield the same base when boiled with water. This 
base, C,;H.ClBrN.2,: may be called bromochloroxalethyline. It is spa- 
ringly soluble in water, but dissolves in alcohol, and possesses a pecu- 
liar aromatic odour. It forms fine crystalline salts. In addition to 
the hydrobromic acid salt (which is very hygroscopic) the following 
salts were obtained: the hydrochloric acid salt in hydrated prisms, 
the nitric acid salt in small curved needles, the platinum salt, 


(C,H,C1BrN,.HCl).PtCk, in fine plates. The silver salt— 
(C.H.CIBrN,),NO;Ag, : 
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is very characteristic. It may be obtained by mixing an aqueous 
solution of the base with silver nitrate. It crystallises from dilute 
alcohol in remarkably well formed, transparent, glassy prisms. Salts 
of the base may also be formed from other metallic salts. 

The bromine of the free base seems to be as intimately united as the 
chlorine. It is scarcely acted on by aqueous and alcoholic solutions of 
potash, but is perfectly decomposed by distillation. There is a striking 
analogy between the halogen-derivatives of chloroxalethyline and of 
nicotine, as the following table shows :— 


Derivatives of oxalethyline. Derivatives of nicotine. 
CeHwN:2 CwHyN2 
C;H,Br.N;.Br.H Br C,.H,.BrN,.Br..H Br 
C,HsBr.N2.Br, C,.H,.Br.N,.Br. 
C,H,Br.N2. HBr C 10 H »Br2No. HBr. 


Todine unites with chloroxalethyline in the same way as bromine 
does. G. T. A 


Xylene Sulphamides. By Ira Remsen (Deut. Chem. Ges. Ber., 
x, 1199—1200).—The author has described the preparation of the 
sulphoxylenes in a previous paper. It has since been found that the 
perfect separation of the xylenesulphamides is not so easy as at first 
appeared to be the case. Three bodies have been isolated from the 
crude product. The first of these melts at 132°; the second at 110°. 


These two are both derived from isoxylene. The third body has not 
been obtained in a state of purity, and it is not known whether it is a 
derivative of para- or of isoxylene. The amide, which melts at 132°, 
yields, when distilled alone or with lime, a body which is insoluble in 
water, but crystallises from alcohol. It has not yet been examined. 

Oxidation of a mixture of the amide melting at 110° with the third 
amide yielded parasulphaminetoluic acid, together with a second acid 
with similar properties. 

Most of the tri-derivatives of benzene are found to split up on oxida- 
tion into the simplest products. 

Bromoparaxylene yields on oxidation a monobasic acid, bromopara- 
toluic acid, which shows that the bromine-atom prevents the oxidation 
of one of the methyl groups. The bromine protects the group to 
which it holds the ortho position. Bromethyltoluene may be either— 


From the first formula oxidation should produce an acid— 
C,H;.C:H;.Br. COOH : 
from the second, C,H;.CH;.Br.COOH. G. T. A. 
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Compounds of Elements of the Nitrogen Series with Aro- 
matic Organic Radicles. By A. Micuagr is and EH. BENZINGER 
(Iiebig’s Annalen, clxxxviii, 275—292).—This section of the author’s 
researches treats of the derivatives of benzenephosphonic acid, which 
bears to phosphoric acid the same relationship that benzenesulphonic 
acid does to sulphuric acid : 


PO(OH); S0.(OH)» 


PO 1 (OB): = C.H.POH, | 80.{ Ctl — o,8,.80,H. 


The authors apply to it the term phosphenylic acid. 

Benzenephosphonic acid dissolves in nitric acid without alteration 
even when heated; but on heating it with 7 parts of fuming acid in 
sealed tubes to 100—110° for 5 or 6 hours, nitration takes place, little 
but nitrobenzenephosphonic acid (nitrophosphenylic acid) being formed, 
C;Hy(NO.).PO;H,. A white solid mass is left when the contents of 
the tubes are evaporated to dryness; this is best purified by con- 
verting it into barium salt by means of barium carbonate, and treating 
the product with cold water till nothing more is dissolved ; benzene- 
phosphonate of barium is then left undissolved. On concentrating 
the filtrate on the water-bath, brilliant yellow plates of nitrobenzene- 
phosphonate of barium separate, containing C,H,(NO,).PO;Ba,2H,0, 
three-fourths of the water of crystallisation being lost at 180°, while 
the remainder is expelled only at a higher temperature at which 
decomposition commences. From this salt the free acid is obtained 
by decomposition with sulphuric acid and treatment of the product 
with ether ; it crystallises from water in cauliflower-like masses, from 
ether in white symmetrically arranged needles, very soluble in water, 
and highly deliquescent. When dry it is quite white, but the aqueous 
solution is strongly coloured yellow, leaving a white residue on evapo- 
ration to dryness; 100 parts of water at 22° dissolve 98 of acid; at 
98°, only 92 parts are taken up: the barium salt also is more soluble 
in cold than in hot water. Alcohol and ether readily dissolve nitro- 
benzenephosphonic acid, but it is insoluble in benzene; it melts at 
132°, the fused mass solidifying at 105°; at upwards of 200° it 
explodes, the odour of nitrobenzene being evolved and much carbon 
being left; hence in making a combustion of it, it is necessary to mix 
it thoroughly with finely divided copper oxide. When it is fused with 
soda-lime, aniline is evolved, the acid first splitting up into nitroben- 
zene and phosphoric acid (just as benzenephosphonic acid forms 
benzene and phosphoric acid), and the nitrobenzene being subse- 
quently altered by the soda-lime; fusion with caustic potash forms a 
dark-red product soluble in water with the same colour; the colour- 
ing material is not taken up by ether or by alcohol after passing in 
carbon dioxide and evaporation to dryness. 

The alkali-salts of nitrobenzenephosphonic acid are readily obtained 
by neutralising the acid with the appropriate alkali; they are readily 
soluble and do not crystallise; those of the alkaline earths are diffi- 
cultly soluble and are crystallisable. Besides the neutral salt, an acid 
barium salt exists {C.H,(NO;).PO;H},Ba,2H,0; this is obtainable 
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from the neutral salt by treatment with enough sulphuric acid to with- 
draw half the barium present; it is more soluble in water and less 
readily crystallisable than the neutral salt; alcohol takes up traces 
of it. The calciwm salt, CsH,(NO,).PO,Ca.tH,O, when dried over 
sulphuric acid, may be obtained as an amorphous powder by neutra- 
lising the free acid with marble-powder, collecting the insoluble mass, 
dissolving it in water, evaporating the filtered liquid to a small 
bulk on the water-bath, and finally leaving it over sulphuric acid 
in a vacuum. The silver salt, CsH4(NO,).PO;Ag,, is amorphous, as 
is also the lead salt, CsH,(NO.).PO;Pb; these are obtainable from 
the neutral alkaline salts by double decomposition as precipitates; 
from a neutral solution of sodium nitrobenzenephosphonate, barium 
chloride throws down a white crystalline precipitate on boiling; lead 
acetate, a white precipitate soluble in nitric or hot acetic acid; ferric 
chloride, a red precipitate, soluble in hydrochloric acid; copper sul- 
phate, a slight precipitate in the cold, becoming much more copious 
on boiling, and soluble in much acetic acid. Cobalt nitrate on 
slightly warming gives a violet precipitate soluble in hydrochloric acid; 
bismuth nitrate, a white flocculent precipitate soluble in hydrochloric 
acid, insoluble in acetic acid; mercuric chloride, a white flocculent 
precipitate; and zinc chloride, a white precipitate, soluble in hydro- 
chloric acid on warming, and re-precipitated by addition of ammonia. 

By the action of nascent hydrogen (tin and hydrochloric acid) 
nitrobenzenephosphonic acid is readily converted into amidobenzene- 
phosphonic acid (amidophosphenylic acid), CsH,(NH,).PO;H2, crystal- 
lisable in white shining needles, soluble in hydrochloric acid, sparingly 
soluble in water (0°43 part in 100 at 20°, 0°52 at 100°), and insoluble in 
alcohol and ether. When heated it does not fuse, but turns bluish- 
green at 280° with decomposition ; heating with soda-lime splits it up 
into phosphoric acid and aniline, thus :— 


C.H,(NH;).PO(OH), + H,O = C.H;.NH, + PO(OH);. 


With hydrochloric acid it does not form any stable isolable com- 
pound ; although it readily dissolves in that acid, the solution fur- 
nishes nothing but unaltered amidobenzenephosphonic acid on spon- 
taneous evaporation over lime. Amidobenzenephosphonates of the 
alkaline earths and alkalis are readily soluble in water ; the lead, silver, 
and copper salts, respectively, C,H,(NH,).PO,;Pb, C,H,(NH.).PO;Ag:, 
and C,H,(NH,).PO;Cu, are obtained as precipitates by double decom- 

osition. 
¥ Sodium amalgam and nitrobenzenephosphonic acid do not form 
azo- or hydrazo-benzenephosphonic acid, the main product being the 
sodium salt of amidobenzenephosphonic acid, CsH,(NH,).PO;Na,3H,0. 
From this the acid is obtained by addition of lead acetate, and de- 
composition of the precipitated lead-salt by sulphuretted hydrogen. 

Diazobenzenephosphonic nitrate or Diazophosphenylic nitrate, 


C.H,N,0;.P0;H, = Se or CHA(NO)<Pon This 


is an acid compound produced by the action of nitrous acid on a solu- 
tion of amidobenzenephosphonic acid in nitric acid. It forms well- 
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defined prisms containing 3H,O, melting at 188°, and exploding at 
slightly higher temperatures ; 100 parts of water dissolve 57°82 parts 
at 18°, 59°03 at 80°, the solutions being yellow; in alcohol it is readily, 
in ether sparingly, soluble. On boiling it with water alone, no forma- 
tion of nitric acid is noticeable, nor is any produced by the further 
addition of sulphuric acid; but on boiling with caustic soda, a dark- 
red colour is developed which almost disappears on addition of sul- 
phuric acid; nitric acid can then be readily distinguished in the 
liquid. The salts which it forms with the alkalis and alkaline 
earths are soluble and crystallisable; those of the heavy metals for 
the most part insoluble and red or yellow; they are all explosive. 
The sodium salt, CsHyN;03.PO,;Na, + 2H,0, is precipitated as a yellow 
crystalline substance on adding alcoholic caustic soda to a concen- 
trated solution of the acid in absolute alcohol; it is almost insoluble 
in alcohol, but readily soluble in water, and crystallisable therefrom. 
The potassium salt, CsHsN;03.PO3;K, + 2H,0, is similarly obtained, and 
possesses the same properties. The barium salt, C§H,N;0;.PO,;Ba + 3H,0, 
is obtained by neutralising the acid with barium carbonate, dissolving 
the sparingly soluble salt in water, and concentrating first over the 
water-bath, then in a vacuum over sulphuric acid; it forms reddish- 
yellow shining needles. The silver and lead salts, C\H,N;O3.PO;Ag, 
and C,;H,N;0;.PO;Pb, may be obtained as amorphous precipitates by 
adding the corresponding metallic salts to an alkaline salt of the acid. 
It is noticeable that of the 3 mols. of water of crystallisation in the 
free acid, only 2 are lost at 130°, the third not being expelled until a 
temperature is reached at which the acid begins to decompose : hence 
the monohydrated acid may be regarded as C;H,(NO,) — 
if the acid be viewed as containing the nitro-phenyl group C,H,(NO,). 
In general properties this diazo-derivative is different from most 
members of the diazo-group hitherto described, especially in not 
evolving hydrogen and forming an oxy-acid on boiling with water 
or alkalis. Experiments on the action of reducing agents are con- 
templated with a view to determine which of the above two formulse 
correctly represents the substance. C. R. A. W. 


Azophenetol. By E. Hepp (Deut. Chem. Ges. Ber., x, 1652).— 
This substance is produced by the action of reducing agents on nitro- 
phenetol. It is best obtained by heating an alcoholic solution of 
nitrophenetol (1 : 4) with potash and zinc-dust, and filtering the liquid 
while hot. The azophenetol (1 : 4) is deposited, as the solution cools, 
m small orange-yellow lamine, which melt at 175° and afterwards 
distil without decomposition. It is insoluble in water, but dissolves 
easily in ether, benzene, and hot alcohol. The numbers obtained by 
analysis agree with the formula— 


C2H;0.C;H,.N—N.C,H,y.0C.Hs. 


Similarly, nitrophenetol (1 : 2) yields azophenetol (1 : 2). 
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Azopheretol is also formed on treating the silver salt of azophenol 
with ethyl iodide. Conversely, azophenetol, when heated to 180° with 
hydrochloric acid in sealed tubes, yields azophenol, together with ethyl 
chloride. J. R, 


Derivatives of Thymol. By A. Lapensure and Tu. Encet- 
BRECHT (Deut. Chem. Ges. Ber., x, 1218—1225).—The ethyl-ether of 
dinitrothymol is obtained by heating the sodium salt to 140—150° in 
sealed tubes with ethyl iodide and alcohol. It crystallises in colour. 
less tables, which melt at 52—53°, dissolve easily in alcohol and ether, 
and decompose when distilled. 

The ether yields, by reduction with tin and hydrochloric acid, a body 
which is converted by distillation with dilute aqueous ferric chloride 
into oxythymoquinone and dioxythymoquinone. 

Dinitrothymol reacts with phosphorus pentachloride, when heated 
therewith, to form chlorodinitrocymene, CyHyCl(NO,),. This sub- 
stance melts at 100—101°, and is moderately soluble in alcohol and 
ether, less freely in carbon bisulphide and chloroform. 

Chlorodinitrocymene is converted by reduction with tin and hydro- 
chloric acid into an amido-compound, which, by oxidation with potas- 
sium bichromate and sulphuric acid, yields oxythymoquinone and chlo- 
roxzythymoquinone, C;CH;C;H,0O,0H. The latter substance crystallises 
in lemon-yellow prisms, which melt at 122°, sublime very readily, and 
dissolve easily in alcohol and toluene. It dissolves in solution of 
potassium hydrate or carbonate, with fine violet colour, and is pre- 
cipitated unaltered by hydrochloric acid. But on boiling the alkaline 
solution it is converted into dioxythymoquinone or thymozarin. 

Dioxythymoquinone, C,oH,.0,, crystallises from hot alcohol in prisms 
of a beautiful red colour, which melt at 220° and sublime without de- 
composition. It is only sparingly soluble in alcohol and water, but 
dissolves easily in ammonia and potash with violet colour. The same 
product had been previously obtained by the authors by boiling a con- 
centrated solution of oxythymoquinone in potash. 


According to Ladenburg, the foregoing facts afford a new and, he 
thinks, incontestable proof of his proposition, that benzene contains 
two pairs of symmetrically-combined hydrogen-atoms. 

If the formula of thymol be written thus : 


d. f. 
H H H 


a 7) c. 


C, CH; C;H, 


that of chlorodinitroxycymene must be— 


a b e. d 


‘ . ‘ e St 
C, CH; C3H, Cl NO, 


NO, H 


In whatever way the oxidation of the corresponding amido-compound 
is effected, the chlorine in the resulting chloroxythymoquinone will 
undoubtedly occupy the position c; consequently the dioxythymoqu'- 
none obtained from the last-named body will have the group (OH) in 
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the same position, and its formula must be one of the three follow- 
ing :— 
sad a. b  . d. é. F. 

Cs CH; C;H, OH O O OH 

Cs CH; C;H, OH O OH O 

Ce CH; C,H, OH OH O O 


On the other hand, since dioxythymoquinone may also be obtained 
from thymoquinone, by previous conversion into oxythymoquinone, 
and since thymoquinone from thymol must have one of its oxygen- 
atoms in the position c, it follows that dioxythymoquinone thus pre- 
pared must have one of the three following formule :— 


a. e. F 
Ce CH; OH OH 
Cs CH; OH 
Ce. CH; O 


Now, in whatever way these six formule may be arranged, they 
lead direct to the above proposition, or (what the author, in his Theorie 
der aromatischen Verbindungen, has shown to be the‘same thing) to the 
necessary condition, that two of the hydrogen-atoms in benzene are 
symmetrical in regard to the other four. J. R. 


Diatomic Phenol of Xylene. By Cu. Gunpexaca (Bull. Soe. 
Chim. [2], xxviii, 342—346).—The author prepares the potassium salt 
of isochloroxylenesulphonic acid, C,H,Cl.SO;K + H,O, which he de- 
composes by fusion with potash; he thus obtains a body crystallising 
in small prisms, and exhibiting reactions similar to those of beta- 
orcin. This circumstance, together with the analogous formation of 
the latter compound from chloro-sulphocresylic acid, are regarded by 
the author as warranting the formula C,H,(OH),. C. F. C. 


Action of Hydrochloric Acid upon Resorcin. By L. Bartu 
and H. Wespex (Deut. Chem. Ges. Ber., x, 1464—1472).—By heating 
resorcin (20 grams) with fuming hydrochloric acid (25 c.c.) for some 
hours in sealed tubes to 180°, a resinous mass is obtained which 
exhibits a green metallic lustre in reflected light. From this the 
authors have isolated two bodies, A and B, its chief constituents : 

(A.) A bright brownish-red amorphous powder, insoluble in water 
and in ether; slightly soluble in cold alcohol, easily soluble in hot 
alcohol and in glacial acetic acid. It is further dissolved by concen- 
trated sulphuric acid, and is precipitated from this solution unchanged 
on dilution. Aqueous alkalis also dissolve it, forming a deep red 
solution, which exhibits a beautiful green fluorescence. The authors 
assign to this body the formula C,2HOs3. 

By heating it with acetyl chloride to 100° in sealed tubes, a diacetyl 
substitution-product, C,.H,(C2H;O).0;, is obtained as a dark-brown 
powder. By fusion with potassium hydrate it is converted into re- 
sorcin. By heating it, according to the usual method, with zinc-dust, 
a distillate is obtained in small quantity, in which traces of benzene and 
diphenyl may be detected. 
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As the simplest representation of the reaction by which this dichroic 
resinous body is formed, the authors suggest the equation 2C,H,O, = 
H,O0 + CHO; and infer the following constitutional formula 
(C.H,),.0(OH)2. Deducing from this an obvious analogy to fluorescein, 
they have prepared a tetrabrominated derivative by the action of 
bromine upon the cold solution of the original substance in glacial 
acetic acid—in anticipation of its possessing colouring properties 
similar to those of Baeyer’s eosin—which is essentially a brominated 
anhydride of resorcin. The compound was found, in effect, to possess 
tinctorial properties, but the colours communicated by it to fabrics 
were a brownish- and greyish-red, and decidedly lacked purity. Hence 
they conclude that while fluorescence is characteristic of bodies formed 
upon the type of anhydride, beauty and purity of colour follow only 
from the introduction of the phthalic acid residue. 

(B.) A bright red amorphous powder, easily soluble in ether, 
alcohol, and glacial acetic acid, and to a certain extent in both cold and 
hot water. The aqueous alkalis dissolve this body to a brownish-yellow 
solution, which exhibits a blue fluorescence. Its empirical constitution 
is represented by the formula C.,H,.0;. By heating it with acetyl 
chloride to 100° in sealed tubes, the diacetyl-product, C.,Hi.(C2H;0).0;, 
is obtained as a brown powder. By fusion with potassium hydrate, 
resorcin is regenerated. By the action of bromine upon the cold solu- 
tion of this body in glacial acetic acid, a hex-substitution compound, 
C.,H,.Br,O;, is formed. 

The authors express the reaction by which this second constituent 
of the original resin is formed, by the equation 4C,H,O, = 3H,0 + 
C.4H,,0;, from which, in conjunction with the above reactions, they 
infer the constitutional formula (CsH,)4.03.(0H). 

Both ethers are vigorously acted upon by nitric acid; amorphous 
products are obtained as precipitates on the addition of water. After 
long boiling with nitric acid, until water no longer occasioned a pre- 
cipitate, a crystalline powder was deposited on evaporation, which, 
after purification, was identified as isophthalic acid. 

In conclusion, the authors recommend the original reaction with 
hydrochloric acid as an exceedingly delicate test for the presence of 
resorcin. This reaction is unaffected by the presence of pyrocatechin, 
and of the impurities which often accompany resorcin. C. F. C. 


A New Mode of Formation of Hydroquinone. By E. Hzpp 
(Deut. Chem. Ges. Ber., x, 1654).—On adding hydroxylamine hydro- 
chloride to a dilute aqueous solution of nitrosophenol in soda-ley, and 
gently warming the liquid, nitrogen is evolved and hydroquinone pro- 
duced. The first product of the reaction is diazophenol, which breaks 
up into hydroquinone and nitrogen thus :— 


C;H,(OH)NO + NH,.OH = 0,H,(OH)N=N.OH + H.0; 
C,;H,(OH)N—N.OH => C.H,(OH), + Nz. J. R 


Actions of Amines upon Chlorinated Quinones. By G. Nev- 
HOFFER and G. Scnuutz (Deut. Chem. Ges. Ber., x, 1792—1793).— 
The objects of this investigation are to ascertain (1) in what respects the 
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action of amines upon the quinones differs from their action upon 
ketones; and (2), whether this action is confined to monamines, or is 
common to the diamines, imides, and amides. From the solution of 
these questions the authors hope to be able to draw conclusions 
respecting the constitution of the quinonamines. 

By the action of trichloroquinone upon aniline, the authors have 
obtained a compound crystallising in shining plates having a metallic 
lustre. The composition of this body is expressed by the formula 
C\sH,;N,ClO,. It appears, therefore, to be dianilidomonochloroqui- 
none. C. F. C. 


Formula of Quinhydrone. By C. Lissermann (Deut. Chem. 
Ges. Ber., x, 1614—1618).—The formula, C,,H\O,, assigned to this 
substance by Wohler and Laurent, was altered by Wichelhaus, in 
accordance with the results of his investigations, to C\sH,O;. Now, 
since quinhydrone is produced directly by mixing aqueous solutions of 
quinone and hydroquinone, and is the only product of the reaction, 
the first of these formule represents it as a compound of 1 mol. of 
quinone with 1 mol. of hydroquinone (C,;H,O, + CsH,O,), whilst the 
second represents it as a compound of 2 mols. of quinone with 1 mol. 
of hydroquinone (2C,H,O, + CsH,O2). 

In order to determine which of these is the true formula, the author 
mixed together aqueous solutions of quinone and hydroquinone, and 
weighed the quinhydrone precipitated. He thus found that (1) when 
the two substances were mixed in equivalent proportions, the amount 
of quinhydrone thrown down was somewhat less than that required by 
the formula, Cy.H»O, (owing to its being soluble to a slight extent in 
water), but greater than that required by the formula, C\sH,,O,; (2) 
when the substances were mixed in the proportion of 2 mols. of 
quinone to 1 mol. of hydroquinone, the quantity of quinhydrone thrown 
down was less than corresponded with either formula. 

Moreover, on testing the filtrate from the quinhydrone, he found 
that, in the first case, neither quinone nor hydroquinone was in excess ; 
whereas in the second case, quinone was always in excess.* Hence he 
concludes that the true formula of quinhydrone is C,,H,0;; and that 
other quinhydrones must, similarly, be composed of quinone and 
hydroquinone in equal numbers of molecules. J. R. 


Formula of Quinhydrone. By H. Wicustnaus (Deut. 
Chem. Ges. Ber., 1781—1783).—The author defends the empirical 
formula, C,;H,O5g, assigned by him to quinhydrone, against the stric- 
tures of Liebermann, and further shows that his hypothesis of the con- 
stitution of this body, out of 1 mol. quinone and 2 mols. hydroquinone, 
isnot inconsistent with its formation by the reaction of its constituents in 
the proportion of single molecules. For, ii the formation of 1 mol. quin- 


* Quinone, in aqueous solution, may be readily detected by means of an alcoholic 
solution of hydroccerulignone, one drop of which added to a quinone solution instantly 
colours it yellowish-red, and then causes a deposit of the steel-blue iridescent needles 
of cerulignone. The reaction is exceedingly delicate: it depends upon the conver- 
sion of hydroceerulignone into cerulignone on the one hand, and of quinone into 
hy oquinone on the other. Hydroceerulignone may likewise be employed for the 
detection of many oxidizing agents.—J. R. 
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hydrone from a mixture of 2 mols. quinone and 2 mols. hydroquinone, 
1 mol. hydrogen is liberated, and 1 mol. quinone remains. Of these the 
former is sufficient to convert the latter into hydroquinone. Since this 
action occurs gradually, and the resulting formation of hydroquinone 
determines a further production of quinhydrone, it is not unreasonable 
to suppose that when 2 of the quinone have been reduced to hydro- 
quinone, the remaining } will have disappeared, the whole having 
united to form quinhydrone. C. F. C. 


Constitution of the Catechins. By A. Gautier (Compt. rend., 
Ixxxv, 752—755).—When the catechins obtained from acacia catechu, 
(which the author has shown to have the formula, C.,H,,Os, and not 
C,,Hi,0;, which Hlasiwetz assigned to them), are treated with potash, 
they yield protocatechuic acid, phloroglucin, and formic acid, which in 
some cases is decomposed into marsh gas and carbon dioxide. When 
they are treated with hydriodic acid, iodoform is found amongst the 
products of decomposition. From these reactions it appears that these 
catechins contain either the group, —CH,—CH—C—O,, or the group, 
—CH,—CO—CHO. 

The action of sulphuric acid gives rise to protocatechuic acid, a 
phenol having the formula, C,,H,.O;, and an anhydride of the latter, 
C.,H,.0;. Owing to some error in the structural formule given in the 
paper, it is impossible to reproduce them. L. T. O'S. 


Parabromobenzyl Compounds. By C. L. Jackson and W. 
Lowery (Deut. Chem. Ges. Ber., x, 1209—1212).—Parabromobenzyl 
alcohol, C;sH,Br.CH,OH, is most easily prepared by boiling parabromo- 
benzyl bromide with water for some days, in a flask with reversed 
condenser. It is also obtained by heating parabromobenzy]l acetate to 
150° with aqueous ammonia. It forms long, colourless, elastic, flat 
needles, having a fine nacreous lustre and unpleasant odour, melting 
at 69°, and dissolving easily in boiling water, alcohol, ether, benzene, 
and carbon bisulphide. 

The acetate, formed by heating the bromide with sodium acetate in 
alcohol, decomposes when distilled, and has not yet been obtained 

ure. 
. The cyanide, C,H,Br.CH,CN, is obtained by boiling the bromide with 
alcoholic solution of potassium cyanide. It is a crystalline body of 
strong disagreeable odour, melting at 46°, and dissolving easily in 
alcohol, ether, benzene, glacial acetic acid, and carbon bisulphide, but 
not in water. 

The thiocyanate, C;H,Br.CH,SCN, formed by boiling the bromide 
with potassium thiocyanate, crystallises in needles, melting at 25°, 
and dissolving very easily in alcohol. 

Parabromalphatoluic acid, C;H,Br.CH,.COOH, formed by heating the 
above cyanide to 100°, with hydrochloric acid in sealed tubes, crystal- 
lises in long white needles, which melt at 114°5°. It decomposes car- 
bonates very slowly, but dissolves readily in ammonia and soda-ley, 
forming salts. By oxidation with chromic acid it is converted into 
parabromobenzoic acid. The ammonium, silver, copper, calcium, and 
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barium salts have been prepared. The ammonium salt forms pre- 
cipitates with mercuric, mercurous, ferrous, and lead salts, but not 
with salts of aluminium, chromium, zinc, cobalt, nickel, or mag- 
nesium. 

Parabromobenzyl bromide reacts with alcoholic ammonia at the ordi- 
nary temperature, to form triparabromobenzylamine, (CsHyBrCH,);N, 
and the corresponding hydrobromide, (CsH,BrCH,);NHBr. The former 
crystallises from alcohol in needles, which melt at 78—79°; the latter 
is deposited from the alcoholic liquid in which it is formed in white, 
nacreous scales, melting at 270°, insoluble in water and alcohol, but 
easily soluble in ether. J. BR. 


A Nitrobenzaldehyde analogous to the Nitrobenzoic Acid 
melting at 12'7°.—By F. Firrica (Deut. Chem. Ges. Ber., x, 1630 
—1633).—This substance is formed, together with a large quan- 
tity of the ordinary crystalline modification, on dropping a mixture of 
equal weights of ordinary benzaldehyde and ethyl nitrate into strong 
sulphuric acid, maintained at the temperature of 30—35°. It is an 
oily body, having the characteristic properties of the aldehydes. By 
oxidation with chromic acid it yields an acid melting at 127°, and 
having the other characters of the fourth nitrobenzoic acid. 


J. R. 


Derivatives of Paraoxybenzaldehyde. By Hermann Herz- 
FELD (Deut. Chem. Ges. Ber., x, 1267—1272).—This is a continuation 
of a previous paper by the author and Tiemann (Deut. Chem. Ges. 


Ber., x, 63). 

Paraoxybenzylalcohol, CsH,(OH)CH.OH, is formed by the action of 
sodium-amalgam on paraoxybenzaldehyde. It is a solid crystalline 
substance, melting at 197°5°, soluble in water, alcohol, and ether, and 
sparingly in benzene and chloroform. It gives a transient blue color- 
ation with ferric chloride, and is coloured brown by strong sulphuric 
acid. 

Hydroparaoaybenzoin, C,\yHs04, is produced on treating with sodium- 
amaleam a mixture of paraoxybenzaldehyde with more than 10 parts 
of water. It is thrown down, on neutralising the liquid, as a white 
crystalline substance, melting at 222°, easily soluble in boiling water 
less easily in alcohol, benzene, and chloroform. 

Nitroparaoaybenzaldehyde, C;H,OH(NO.)COH, is formed by dropping 
strong nitric acid into a mixture of 3 parts of paraoxybenzaldehyde 
with 20 parts of strong sulphuric acid. On diluting with water it is 
deposited as a golden-yellow mass, which crystallises in yellow needles 
from its aqueous solution. It melts at 189—140°, dissolves easily in 
alcohol and benzene, sparingly in ether and chloroform, sublimes 
entirely on heating, and volatilises with steam. It formsa crystalline, 
sparingly soluble compound with acid sodium sulphite, and produces 
a transient reddish coloration with ferric chloride. 

Paraoxybenzaldehyde absorbs 13°46 per cent. (= 1 mol.) of dry 
ammonia gas, forming with it an oily body, which, on exposure to air, 
gradually gives off ammonia, and leaves unaltered aldehyde. 

Salicylic aldehyde likewise absorbs 1 mol. of ammonia, forming a 
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compound which is resolved by heat into water, ammonia, and hydro- 
salicylamide. 

Paraoxybenzaldehyde in ethereal solution reacts with aniline to form 
a pale-yellow crystalline body, which melts at 190—191°, and dissolves 
easily in alcohol and ether, sparingly in benzene and chloroform. 
From the analysis of the body it appears to be formed by the following 
reaction :— 


C,H,0, + C,H,N — C,;H,NO + H,0. J. BR. 


Aldehyde Compounds. By E. Hepp (Deut. Chem. Ges. Ber., x, 
1649 —1652).—The author showed in a former paper (Deut. Chem. 
Ges. Ber., ix, 1424) that benzonitril reacts with the normal aldehydes 
of the fatty series to form compounds in which the oxygen of the 
aldehydes is replaced by two benzamide residues, NH.COC,H;. In 
the present paper he describes other bodies of analogous constitu- 
tion. 

Methylene-diphenylacetamide is formed by heating a mixture of 1 mol. 
of methylal and 2 mols. of benzyl cyanide with concentrated sulphuric 
acid. It crystallises in small, white needles, which melt at 205°, and 
distil for the most part without decomposition. It is nearly insoluble 
in water and ether, but soluble in carbon bisulphide, boiling alcohol 
and glacial acetic acid. Its composition and reactions show that its 
formula is CH,(NH.CO.CH:.C;H;)2. When heated with hydrochloric 
acid or alcoholic potash in sealed tubes, it yields phenylacetic acid. 
By oxidation with manganese dioxide and dilute sulphuric acid, it 
yields phenylacetamide in theoretical proportion. 

Trichlorethylidene-diphenylacetamide is obtained from benzyl cyanide 
and chloral in the same manner as the preceding compound. It forms 
small white needles, which sublime without melting. Its composition 
agrees with the formula, CCl;.CH(NH.CO.CH,.C,Hs)>. 

Trichlorethylidene-diacetamide, C,H,Cl,;0.N2, is obtained by simply 
heating to 40—50° a mixture of acetonitril and chloral. It forms 
silky needles, which sublime without decomposition before melting. 


J. R 


Phthalic Acid. By Jutius Hesserr (Deut. Chem. Ges. Ber., x, 
1445).—The author, in continuation of Baeyer’s work on this subject, 
finds that the best method for preparing the above compound is by 
the action of zinc and hydrochloric acid on an ethereal solution of 
phthalyl chloride. Inthis manner 4 to 5 grams of the aldehyde were 
obtained from 10 to 12 grams of the chloride. 

The melting point of phthalyl aldehyde is 67° according to Kolbe and 
Wischin ; the author, however, finds that its melting point is 73°. By 
the action of alkalis or their carbonates phthalyl aldehyde is converted 
into a new acid thus: C;H,(COH). + H.O = C,H,(COOH)(CH:.COH). 
This acid is much less soluble in cold water than the aldehyde, but 
dissolves easily in alcohol and ether. It melts at 118°, giving up one 
molecule of water, and being reconverted into the original aldehyde, 
the same reaction takes place on boiling with water. The barium, 
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silver and lead salts were prepared. The acid is monobasic, and bears 
tle same relation to phthalic acid as glycollic does to oxalic. 

Sodium-amalgam only partly reduces a solution of plithalic aldehyde 
in dilute alcohol, the greater part of the aldehyde forming with the 
alkali the sodium-salt of the above-mentioned acid, which is not 
further attacked by the amalgam; by keeping the liquid acid, how- 
ever, the reduction is complete, and phthalyl pinacone, 


(CH,.OH—C,H,—CHOBH),, 


is produced, which, when treated with potassium permanganate, yields 
an acid having the properties and composition of the diphthalic acid 
described by Ador, thus: 


CH,.OH—C,H,—CHOH), + 30, = (COOH—C,H,.CO), + 4H,0. 


Phthalic acid is also simultaneously produced, owing to the further 
action of the oxidising agent on the diphthalic acid. 

Phthalyl pinacone crystallises in needles (m.p.=197°). It is 
soluble in water and alcohol, difficulty soluble in ether and insoluble in 
chloroform. By the action of sodium-amalgam on phthalyl aldehyde 
there is also formed, in addition to the pinacone, the aldehyde-alcohol 
of phthalic acid, CH,.OH—C,H,—COH, which by oxidation is con- 
verted into phthalic acid. 

Ammonia and ammonium sulphide have no action on the alcoholic 
or ethereal solution of phthalyl aldehyde even at 220°, but at 240° a 
crystalline substance is obtained, which is insoluble in water, alcohol, 
ether, and carbon disulphide, but soluble in boiling glacial acetic acid, 
crystallizing therefrom on cooling in stellate groups of needles, which 
do not melt at 260°. The analysis of this body is not yet completed. 
By heating phthalyl aldehyde with aniline to 200—220°, the aniline 
compound, COH—C,H,—CH.NC,H;, is formed, which melts at 160°, 
and crystallizes in small plates, which dissolve with difficulty in boiling 
water and ether, but easily in benzol and chloroform. The author is 
continuing his investigation. T. C. 


Paratolylphenyl Ketone. By W. Tuérner (Liebig’s Annalen, 
elxxxix, 83—128). This compound is best prepared by the method 
of Collarits and Merz (Deut. Chem. Ges. Ber., vi, 537), an intimate 
mixture of three parts of benzoic acid, four of toluene, and the same 
quantity of phosphorus pentoxide and of sand being heated for eight 
to ten hours to 200—220°. By this process 1,000 grams of benzoic acid 
yielded 330° pure paratolyphenyl ketone, and 402° of the liquid ortho- 
compound still containing some of the solid. When the para-com- 
pound is heated with phosphorus pentachloride, it appears to be con- 
verted into the ketonic dichloride, which, however, could not be iso- 
lated, as it decomposes on distillation. Dry chlorine acting on the 
heated ketone replaces the hydrogen in the methyl-group, and by re- 
gulating the temperature and the quantity of chlorine, the three 
chlorides can easily be obtained pure. 


Parabenzoylbenzyl chloride, CsHs.CO.C.Hy.CH,Cl, is formed at i160— 
f2 
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110°, and purified by crystallisation from alcohol and washing with 
ether, which removes some dichloride. It forms long white prisms 
melting at 97—98°. On adding a little water to its solution in 
absolute alcohol it crystallises in long, slender, silky needles. It is 
readily soluble in chloroform, carbon sulphide, benzene, toluene, hot 
alcohol, and glacial acetic acid, more sparingly in cold alcohol and 
ether. It can be sublimed, and easily undergoes double decom- 
positions. 

Parabenzoylbenzylene dichloride, CsH;.CO.C,;Hy.CHCl, is produced 
by the continued action of chlorine at 130—140°, and crystallises from 
alcohol and acetic acid in silky plates, melting at 94—95°. It dis- 
solves easily in the same solvents as the monochloride, and also in 
ether. It can be sublimed, and boiling alkalis convert it slowly into 
parabenzoylbenzoic acid. When it is heated with alcohol and silver 
nitrate, or with water and silver oxide or lead oxide, the same acid is 
formed, and not the aldehyde. 

Parabenzoylbenzenyl trichloride, CsH;.CO.CsHy.CCl;, is formed at 150 
—160°; like the preceding compound, it is best purified by the frac- 
tional precipitation of its boiling solution in glacial acetic acid with 
water. It crystallises in small glistening plates or larger thin square 
plates, melting at 111—111°5°. It does not dissolve very freely in cold 
alcohol and acetic acid, but readily in the hot liquids and in the sol- 
vents mentioned above. It can be sublimed, and on heating it with 
water or silver nitrate to 170—180°, or boiling it with alkalis, it is 
converted into parabenzoylbenzoic acid. On heating it with phos- 
phorus pentachloride, it is converted into C;H;.CCl,.CsHy.CCl;, which 
is readily soluble in acetic acid, carbon sulphide, benzene, &c. It cry- 
stallises in square striated thin plates, melting at 78—80° ; it cannot be 
sublimed, and is converted in parabenzoylbenzoic acid by concentrated 
nitric acid, and by boiling it with alkalis. 

To convert the ketone into the secondary alcohol or the pinacone, its 
alcoholic solution was treated with sodium or its amalgam, but without 
effect ; whereas on using zinc and hydrochloric acid, two isomeric pina- 
colins, CosH.O were formed. 

The a-pinacolin, which is the first product, is easily converted into 
the 6-compound, and therefore obtained pure only by working under 
certain conditions. A good yield is obtained by dissolving 10 grams 
of the ketone in 500 c.c. of alcohol of 75 per cent., and adding to it 
a mixture of zinc and so much hydrochloric acid that a brisk evolution 
of hydrogen goes on in the cold. It is then boiled for two or three 
hours, and the pinacolin which has separated out is purified by cry- 
stallising it from alcohol. It forms microscopic glistening needles, 
melting at 214—215°, and dissolves freely in chloroform, carbon sul- 
phide, toluene, and boiling acetic acid, less readily in boiling alcohol 
and ether, very sparingly in cold alcohol. 

The 8-pinacolin is much more easily obtained by using a stronger 
alcoholic solution of the ketone, and allowing the reaction to go on 
for four or five days. It crystallises from hot absolute alcohol in 
very refractive, small square plates, which become opaque on drying, 
and turn yellow on exposure to light. It readily dissolves in the 
same liquids as the a-compound, and also in boiling alcohol. When 


ORGANIC CHEMISTRY. 69 


the a-pinacolin is heated with benzoyl chloride or with concentrated 
hydrochloric acid to 150—160°, or with glacial acetic acid to 170—180", 
it is converted into the B-compound. The «-compound is scarcely acted 
upon by boiling with nitric acid, an aqueous solution of chromic 
acid, or potassium permanganate, but a boiling solution of chromic 
trioxide in acetic acid oxidises it again to paratolyphenyl ketone. 

The 8-pinacolin cannot be converted into the a-compound; on 
heating it or the latter with concentrated hydriodic acid and amorphous 
phosphorus to 210—220°, the hydrocarbon, C,H», is formed, which is 
readily soluble in chloroform, carbon sulphide, and toluene, but very 
sparingly in cold alcohol and ether. It separates from boiling 
alcohol or acetic acid in microscopic, probably triclinic crystals, melting 
at 213—213°5°. 

On boiling the @-pinacolin with glacial acetic acid and chromic 
trioxide, a large portion is completely burnt to carbon dioxide, and only 
a small quantity of an acid is obtained having the formula C,,H),O2, 
or more probably C.2H2O., some benzoic acid being formed at the 
same time. The new acid separates from ether as an amorphous 
transparent mass, and is precipitated from an ammoniacal solution by 
hydrochloric acid, as a bulky amorphous white powder. It dissolves 
freely in ether, benzene, alcohol, glacial acetic acid, &c., melts at 
78—83°, and cannot be sublimed. Its alkaline solution is precipitated 

‘ by carbon dioxide; the salts which it forms with the alkali-metals are 
amorphous and deliquescent, the other salts are gelatinous precipitates. 

From the results of this paper it appears most probable that, by the 
action of nascent hydrogen on the ketone, first the corresponding pina- 
cone is produced, which, however, at once loses the elements of water 
and is converted into the a-pinacolin, As this compound can be easily 
reconverted into the ketone, it must have a similar constitution, while 
the 8-compound, which by oxidation loses carbon and yields a mono- 
basic acid, is produced by an intramolecular change, and its consti- 
tution will therefore be similar to that of the common pinacolin from 
acetone, which by oxidation yields trimethyl-acetic acid. 


a-pinacolin. 8-pinacolin. 
C.Hs 
C,H,.CHs. 


| 
C.H;—C—CO—C,H; 


| 
jy © CH CHs 


OK | 
\G—O.Hy.CH; | 
| C,H,.CH, 
CH, 


C,H; 


| 
or CH;. C;H.,—C—CO—C,H,.CH; 


| 
C.Hs. C. S. 


Synthesis of Benzoic Acid and Benzophenone. By FrizpeEt, 
Crarrs, and Apor (Compt. rend., lxxxv, 673—676). When carbonyl 
chloride acts on benzene in presence of aluminium chloride, the final 
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product of the reaction is benzophenone, and under certain conditions 
benzoic acid is formed. The reaction is expressed as follows :—first, 
benzcyl chloride is formed (C,H, + COC], = C;H;COCI + HCl), which 


acts on another molecule of benzene, forming benzophenone— 
C,H,COCI + C.H, = C,H;.CO.C,H; + HCl. 


Toluene and xylene behave in a similar manner. L. T. O’S. 


Three Isomeric Bromamidophenylacetic Acids. By P. P. 
Bepson (Deut. Chem. Ges. Ber., x, 1657—1659). This is a continua- 
tion of a previous paper on derivatives of phenylacetic acid (Deut. 
Chem. Ges. Ber., x, 530). 

Parabromo-metanitro-phenylacetic acid yields, by reduction with tin 
and hydrochloric acid, a crystalline compound of stannous chloride 
with the hydrochloride of bromamidophenylacetic acid. On treating 
the compound with hydrogen sulphide, the latter constituent is ob- 
tained in white needles agreeing in composition with the formula, 
C,H, BrN.CO,H.HCl + H,0; and from this salt, by further treatment 
with ammonia and acetic acid, parabromometamido-phenylacetic acid, 
C,H..BrNH,.CH,COOH, is obtained in white silky needles, which 
dissclve in hot water, alcohol, and chloroform, and slowly turn red in 
the air. 

Parabromo-orthonitro-phenylacetic acid yields by the same treat 
ment a bromamidophenylacetic acid isomeric with the foregoing 
crystallising in white flat needles, which speedily turn red in the air 
and melt at 167°. 

A third isomeride, melting at 186°, is still under investigation. 

J. R. 


Action of Bromine on Ethylphthalimide. By A. Micuaet 
(Deut. Chem. Ges. Ber., x, 1644).—Kthylphthalimide, obtained by dis- 
tilling a solution of phthalic anhydride in aqueous ethylamine, crystal- 
lises in long white needles, melting at 783—79°. When heated to 130 
—140° with excess of bromine, it yields tribromethylphthalimide. This 
substance crystallises in truncated prisms, melts with decomposition 
at 186—189°, and dissolves in hot alcohol but not in water. It is 
decomposed by boiling with potash. J. KR. 


Thiamides of Monobasic Organic Acids. By Avucusr BeEry- 
THSEN (Deut. Chem. Ges. Ber., x, 1238—1242).—It has been shown 
by the author (Liebig’s Annalen, clxxxiv, 290) that thiamides when 
treated with the hydrochlorides of primary amines, are converted into 
amidines, with elimination of hydrogen sulphide. Conversely, he now 
finds that amidines, when treated with hydrogen sulphide, yield 
thiamides. 

When hydrogen sulphide is passed over fused benzenylmonophenyl- 
amidine, at 130°, a reaction takes place which results in the evolution 
of ammonia and aniline, and the production of benzothiamide and benzo- 
thianilide. The formation of these bodies is due to two simultaneous 
decompositions, represented thus :— 
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NH g 
CxH,—CC + HS = CoH —0& 
NHC,H, NH, 


NH 
C.H.—CC + HS = C.H,— 
NHC.H, 


Benzenyldiphenylamidine, submitted to the action of hydrogen sul- 
phide, at 166°, yields benzothianilide and aniline— 


NC,H; S 
CH.—c + H.S — CH,—c% + NH.C,Hs. 
NHC,H; NHC,H; 


Benzenylisodiphenylamidine, similarly treated, gives off ammonia 
and yields diphenylamine, benzothiamide, and a new compound which 
erystallises in small golden-yellow crystals, soluble in hot alcohol, 
ether, and benzene. This last appears to be benzodiphenylthiamide. 
The reactions are thus expressed :— 


7A Vu 
C,H;—C + H.S = C.H;—CC + NH(C,Hs)2 3 
\N (C,H): NH, 


s 
+ HS = 0.H,—CC 
N(C.H;). + NH;. 


Similarly, methenyldiphenylamidine, exposed to the action of hydro- 
gen sulphide at 140—150°, yields aniline and formothianilide. a body 
identical with that which Hofmann obtained (Deut. Chem. Ges. Ber., 
x, 1095) by the action of hydrogen sulphide on phenyl isocyanide— 


+ H,NC,H;. 


The analogy of the thiamides of monobasic acids to thiocarbamides 
is shown by the fact that carbon bisulphide acts upon benzenylpheny!- 
amidine at 100—120° to form thiocyanic acid and benzothianilide— 


S 
+ CNSH. 
NHC,H; 
J. R. 


Contributions to the Knowledge of the Three Isomeric Oxy- 
benzoic Acids. By H. Smiru (J. pr. Chem. [2], xvi, 218—233).— 
Salicylic acid, and paraoxybenzoic acid, when treated with dry 
ammonia, give first the ammonium salts, which on heating yield 
phenol and carbonic acid. 

Oxybenzoic acid, however, when similarly treated, yields oxybenzo- 
nitril, according to the equation— 
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OH 
CoH, ‘ CO.ONH, 


This oxybenzonitril melting at 82°, corresponds with that prepared 
by Griess from the sulphate of diazocyanbenzene, C,H;(CN)N2H,SO, 
(Deut. Chem. Ges. Ber., v, 669). 

The three isomeric ‘acids show a similar behaviour when distilled 
with potassium thiocyanate, the oxybenzoic acid alone yielding the 
nitril. This method of preparing the nitril is, however, less to be re- 
commended than the former. 

The oxybenzonitril yields, by treatment with sulphuric acid and 
nitric acid, a mononitrated substitution-compound melting at 182— 
183°, which on boiling with alkalis yields a nitro-oxybenzoic acid. 

The sulpho-oxybenzonitril has not been prepared in the pure state. 

ee | 


. CH} ON Ot + 2H.0 + NH. 


Double salts of Two Organic Acids. By H. Satxowsx1 (Deut. 
Chem. Ges. Ber., x, 1257—1259).—The author described in a previous 
paper a barium double salt of benzoic and paranitrobenzoic acids 
(Deut. Chem. Ges. Ber., ix, 24; abstr. Jowrn. Chem. Soc., 1876, i, 710). 
He has now succeeded in isolating strontium and calcium double salts 
of the same acids. The salts were obtained by neutralising a mixture 
of the two acids in molecular proportions with strontium or calcium 
carbouate, and allowing saturated aqueous solutions to evaporate 
spontaneously in the air. Their composition is expressed by the 
formulwe— 


C,H,(NO-,)CO2.Sr.CO2.C.H; + H,O and C,.H,(NO-)CO,.Ca.CO2.C;H; + 
3H.0. 


A calcium double-salt of benzoic and metanitrobenzoic acids has also 
been obtained in the same manner; but it was not found possible to 
prepare the corresponding strontium and barium double salts, owing, 
apparently, to the great difference in solubility of the benzoates and 
metanitrobenzoates of these bases. J. R. 


Constitution of Dinitro-anisic Acid and its Derivatives. By 
H. Satkowski and C. Rupoueuw (Deut. Chem. Ges. Ber., x, 1254— 
1257).—This acid is obtained by the action of a cooled mixture of 
concentrated nitric and sulphuric acids on nitro-anisic acid. It crys- 
tallises in delicate needles, which melt at 181—182°. 

Dinitro-anisic acid is converted, by heating to 150° with water, into 
dinitroparaoxybenzoic acid, in accordance with the equation— 


C,H.(NO.).O0CH;.CO.H + H.O0 = C,H.(NO,.),.OH.CO.H + 
CH;OH. 


On more prolonged heating to 170°, however, the dinitroparaoxy- 
benzoic acid disappears, and @-dinitrophenol is formed. 

Now, since anisic acid belongs to the para-series, and since, more- 
over, both nitro-groups in @-dinitrophenol occupy positions contiguous 
to the hydroxyl-group, it is obvious that the constitution of the follow- 
ing compounds must be expressed by the accompanying formule :— 
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Dinitro-anisic acid (Cs;H.)OCH;: NO,: CO.H:NO,=1:2 4:6; 
Dinitroparaoxyben- 

zoic acid ....... (CsH:)OH :NO.: CO.H: NO, =1:2:4:6; 
Dinitroparamido- 


benzoic acid cove (C;H.)NH: +4 NO, : CO.H 4 NO, = 1 b4 2 : 4, ; 6. 


Mononitro-anisic acid, when heated to 220° with water, is converted 
into a carbonaceous mass containing orthonitrophenol, but no nitro- 
paraoxybenzoic acid, the latter substance being probably decomposed 
at the high temperature :— 


C,H;.NO..0CH;.CO.H + H.O = C;H,y.NO..0H + CH;.0H + CO,. 
J. BR. 


Oxyterephthalic Acid. By G. A. Burxuarpr (Deut. Chem. 
Ges. Ber., x, 1273).—This acid, when treated with a mixture of fum- 
ing nitric and Nordhausen sulphuric acids, yields dinitro-ovytereph- 
thalic acid, which crystallises from cold water in fine golden-yellow 
transparent crystals, dissolving easily in cold water and melting at 178°. 
No isomeric acid is formed. The dinitro-acid and its salts are explosive. 

The acid silver salt, CsH(NO.),.OH(COOH)COOAg, formed on 
mixing concentrated solutions of the acid and of silver nitrate, is a 
yellow crystalline powder, moderately soluble in water. 

The neutral silver salt, CsH(NO,),OH(COOAg),, is obtained by 
triturating a concentrated solution of the acid with moist silver oxide, 
and evaporating the filtrate over sulphuric acid. It forms blood-red 
prismatic crystals, very easily soluble in water. It crystallises from 
aqueous solution with 2 mols. of water. 

The acid lead salt, CsH(NO.),OH(COOH)COOpb (pb = 103°5), 
formed on adding neutral lead acetate to a solution of the acid, is a 
yellow crystalline powder, sparingly soluble in water. 

The neutral caleiwm salt, CSH(NO,),.0H(COO).Ca, formed by boil- 
ing a solution of the acid with calcium carbonate, is yellow and crys- 
talline, and dissolves sparingly in water. J. R. 


Action of Sodium Amalgam on «a-Nitronaphthalenesul- 
phonic Acid. By Cuiaus and Gratrr (Deut. Chem. Ges. Ber., x, 
1305).—Hoping that bodies analogous to the azobenzoic avid and 
azophenylene producible from nitrobenzenesulphonic acid would be 
obtained from a-nitronaphthalenesulphonic acid, the author subjected 
this acid to the action of sodium amalgam; but whether the solution 
were acid or alkaline, the same result followed, viz., splitting up into 
naphthylamine and sulphuric acid without the formation of any azo- 
naphthalenesulphonic acid. On the other hand, the nitrobenzene- 
sulphonic acid obtained by acting with fuming sulphuric acid on 
nitrobenzene is readily and completely converted into azobenzenesul- 
phonic acid by sodium amalgam, no aniline or sulphuric acid being 
formed. The authors hence conclude that naphthalene has a different 
structure from true aromatic bodies, being presumably unsymmetrical. 


C. B. A. W. 
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Isomeric Sulpho- and Oxynaphthoie Acids. By M. Stumpr 
(Inebig’s Annalen, clxxxviii, 1—13). By dissolving napthoic acid in 
warm fuming sulphuric acid three isomeric sulphonic acids are formed, 
which are distinguished as a, B, and y. The first of these has already 
been described by Battershall (Liebig’s Annalen, clxviii, 114). To 
separate the acids, they are converted into the barium salts; on con- 
centrating the solution first a small quantity of the impure salt of the 
8-acid separates in hard nodular crystals, and then a large quantity 
of the a-sulphonate, forming hard, glistening monoclinic crystals, which 
by recrystallisation are easily obtained pure. The salts contained in 
the mother-liquors are then converted into the acid salts, of which 
that of the y-acid is but sparingly soluble, while those of the @-acid 
and @-acid, which remain in the mother-liquor, can be separated only 
by repeated crystallisations. 

On fusing the acids with potash they yield three isomeric oxy- 
naphthoic acids, which when heated with lime are easily resolved into 
carbon dioxide and naphthols. 

a-Sulphonaphthoic acid, CiH«(SO;H)CO.H, is readily soluble but 
not deliquescent, and crystallises in prisms, melting without decom- 
position at 235°. 

The acid salt (C,,H,SO;).Ba + 2H,O, which was prepared to com- 
pare it with its isomerides, is more soluble than the normal salt, 
and crystallises in glistening prisms. 

a-Oxynaphthoic acid, CyH.(OH)SO;H, has also been obtained by 
Battershall ; it crystallises from boiling water in thin needles, melting 
at 234—237°, and when distilled with lime yields a-naphthol. 

B-Sulphonaphthoic acid forms a crystalline mass, and is more freely 
soluble than the a-acid; it melts and decomposes at 218—222°. 
C,,H,SO;Ba + 33H,0; crystallises in tufts of thick glistening needles, 
which are a little more soluble than the normal @-salt. (C,,H;SO;).Ba 
= 4H,0 is more freely soluble, and forms soft, voluminous, warty 
masses. C©,,H,SO;K, is a white, crystalline, deliquescent mass. 

B-Oxynaphthoic acid crystallises from boiling water in bulky masses, 
consisting of fine needles and from alcohol in druses, which are lined 
with fine hairs. It melts, but not without decomposition, at 245— 
247°. On heating it with lime it yields G-naphthol. 

y-Sulphonaphthoic acid is freely soluble in water, and crystallises in 
small matted needles, melting at 182—185°, and decomposing at 
187°. 

C,,H,S.0;Ba + 14H.0 is tolerably soluble in water, and does not 
crystallise well. (C,,H,8.0;).Ba + HO is so sparingly soluble, that a 
solution of the free acid is precipitated by barium chloride, and one of 
the normal salt by hydrochloric acid. From boiling water, in which 
it dissolves also sparingly, it crystallises in small, hard, warty masses. 
C,,H,SO;K, is a crystalline, deliquescent mass, and crystallises from 
boiling absolute alcohol in tufts of needles. 

y-Oxynaphthoic acid is sparingly soluble in cold water, more readily 
in hot water, very freely in alcohol, and crystallises in ramified 
needles melting at 186—187° without decomposition. It has some re- 
semblance to Eller and Schiiffer’s carbonaphtholic acid, which is formed 
by the action of sodium and carbon dioxide on a-naphthol. Both 
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acids however differ, not only by their reactions and salts, but also by 
their decomposition with lime, the y-acid yielding 8-naphthol. 

When isonaphthoic (6- naphthoic) acid is dissolved in fuming sul- 
puric acid, sulphisonapthoic acid is formed, which has also already been 
obtained by Battershall. It is a white crystalline mass, which dis- 
solves readily in water, and melts at 229—230°. Besides this acid a 
minute quantity of an isomeride is formed. 

Cy, H,SO;Ba + 6H;0 crystallises in tufts of long, silky needles; 
Battershall obtained it in monoclinic or triclinic crystals, with only one 
molecule of water. (C,,H,;SO;).Ba + 6}H,0 forms long silky needles, 
or small plates. C,,HsSO;K, is readily soluble, and crystallises from 
water in small needles, and from alcohol in slender, silky prisms. 

Oxyisonaphthoic acid crystallises from alcohol in tufts of glistening 
needles, melting at 210—211°. On distilling with lime, «-napthol is 
obtained. 

The following table explains itself :— 


Crystallisation 


Position. : 
from 


Melting- Precipitate with 
point. 3 2H.} Water. |Alcohol.| ferric chloride. 


a-Oxynaphthoic acid. . | 234—237°] «. . |Needles} — _ | Dirty violet. 
8-Oxynaphthoie acid,.. | 245—247°| 8B. . |Needles | Druses | Reddish brown on 
heating. 
y-Oxynaphthoic acid .. | 186—187°| 8. . |Needles} — | Chocolate. 
a-Carbonaphtholic acid | 185—186°| a. ? | Needles |Needles| Deep blue colour, 
no precipitate. 
a-Oxyisonaphthoicacid | 210—211°| «. . |Needles|Needles| Dirty crimson. 
&-Carbonaphtholic acid ? : i ? ? Deep, _ blackish 
violet. 


C. S. 


Haloid Derivatives of Anthracene and Phenanthrene. By 
V. Merz and W. Weirtu (Deut. Chem. Ges. Ber., x, 1233).—The 
most highly chlorinated derivatives of anthracene, anthraquinone, and 
alizarin, formed by the action of antimony perchloride, are re- 
spectively octo-, penta-, and tetra-chlorocompounds. Further action 
of the reagent results in the breaking up of these products, with form- 
ation of perchlorobenzene and perchloromethane, the anthraquinone- 
derivative yielding also carbon dioxide, and the alizarin-derivative, 
perchlorethane. 

Bromine acting on the same substances produces ultimately octo- 
bromanthracene, pentabromanthraquinone, and tetrabromalizarin. Of these 
products, the first two are not further affected by bromine containing 
iodine, but the last breaks up below 200° into pentabromobenzene, 
carbon dioxide, and perbromethane. 

Tribromanthraquinone, when fused with soda or potash, yields 
purpurin, and at higher temperatures with potash an oxypurpurin. 
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The ultimate products of the action of chlorine and bromine on 
phenanthrene are octochloro-, and pentabromo-phenanthrene. The 
former is easily resolved on heating into perchlorobenzene and per- 
chloromethane. 

Diphenol, carbazol, and benzidine, when treated with chlorine, yield 
simply perchlorodiphenyl. 

Chrysene heated with antimony perchloride yields much perchloro- 
benzene, together with perchlorinated ethane and methane. 

Perbromophenol, formed by the action of bromine containing iodine 
on phenol, is converted into perbromobenzene by heating with phos- 
phorus pentabromide. J 


Brominated Derivatives of Anthracene. By W. Hammer. 
scHLaG (Deut. Chem. Ges. Ber., x, 1212—1214).—Tetrabromanthra- 
cene, exposed to the vapour of bromine for some days, is converted 
into tetrabromanthracene tetrabromide, C\yHeBrz, which crystallises from 
a hot saturated solution in carbon bisulphide in distinct, colourless 
prisms melting, with decomposition, about 212°. 

The tetrabromide, heated to 230° till it ceases to give off bromine 
and hydrogen bromide, yields pentabromanthracene. This is a pul- 
verulent yellow substance, melting about 212°, and dissolving sparingly 
in alcohol and ether, but easily in benzene, toluene, and carbon bisul- 
phide. By oxidation with chromic acid it is converted into tetru- 
bromanthraquinone, a body subliming in broad needles, which melt 
at 365°. 

The tetrabromide reacts violently with alcoholic soda when warmed 
therewith, yielding heabromanthracene, a substance which dissolves but 
sparingly in any solvent, and crystallises from naphtha in yellow silky 
needles, infusible at 370°. 

Hexbromanthrene is completely converted into tetrabrumanthra- 
quinone by oxidation with acetic and chromic acids. This is only slightly 
soluble in all liquids, and is deposited from solution in the form of 
powder. By sublimation it may be obtained in thin needles or lamine, 
infusible at 370°. 

Tetrabromanthraquinone, when fused with sodium hydrate, yields 
alizarin and a small quantity of a colourless product not yet examined. 


J.B 


Phenanthrol. By G. Reus (Deut. Chem. Ges. Ber., x, 1252—1254). 
—This name is given by the author to monoxyphenanthrene, C,,H»9, 
obtained by treating phenanthrene with the calculated quantity of 
fuming sulphuric acid, converting the resulting monosulphonic acid 
into ammonium salt, and fusing the latter with potash. The product 
crystallises from a mixture of benzene and petroleum-spirit in fine 
lamine, which exhibit a bluish fluorescence, and melt at 112°. 

Phenanthrol dissolves easily in alcohol and ether, less easily in 
benzene, and slightly in water. On exposure to air it acquires a red 
to brown colour. Alkalis dissolve it easily, forming crystalline com- 
pounds, which are readily soluble in water. 

With acetic and benzoic anhydrides phenanthrol forms ethers which 
crystallise well. The acetyl-compound, C,4H,O(C,H;O), obtained by 
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heating phenanthrol to 150° with acetic anhydride, crystallises from 
alcohol in brilliant lamingze which melt at 117—118°. Other compounds 
are being examined. J. R. 


Phenenthrene-carbonic Acid. By F. R. JappandG. Scuutrz 
(Deut. Chem. Ges. Ber., 1661—1663).—This substance is obtained by 
distilling the potassium salt of phenanthrene-sulphonic acid with 
potassium ferrocyanide, saponifying the resulting nitril with alcoholic 
potash, and acidifying the solution with hydrochloric acid, which 
throws down the phenathrene-carbonic acid in bulky white flocks. It 
is nearly insoluble in water, but dissolves easily in alcohol, ether, and 
glacial acetic acid, melts at 260°, and sublimes with partial decom- 
position. Its alkali-salts are easily soluble in water. The barium salt, 
(C4yH,COO),Ba + H,0O, dissolves easily in hot water, and crystallises 
therefrom in tufts of needles. 

The acid yields phenanthrene by distillation with soda-lime. It is 
converted, by oxidation with chromic and acetic acids, into phenan- 
threne-quinone-carbonic acid, 


OC—C,H;.COOH 


| 
OC—C.H, J. R. 


Anthraflavone, and a new Dioxyanthraquinone. Ry E. 
Scuunk and H. Roemer (Deut. Chem. Ges. Ber., x, 1225—1227).— 
Anthraflavone, as prepared by Barth and Senhofer (Ivebig’s Annalen, 
elxx, 100), and by Rosenstiehl (Compt. rend., lxxix, 768 and lxxxii, 
1392), contains two substances separable by means of bartya-water, 
or better, benzene. The substance insoluble in benzene is anthraflavic 
acid ; that insoluble in benzene is a new dioxyanthraquinone, called by 
the authors metabenzdioryanthraquinone. 

The new body differs from anthraflavic and iso-anthraflavic acids in 
the following respects:—(1) It melts at 291—293°; (2) it dissolves in 
potash with fine yellow colour; (3) it dissolves easily in glacial acetic 
acid; (4) it crystallises from weak spirit in anhydrous needles, (5) its 
calcium salt is nearly insoluble. 

Besides the foregoing, anthraflavone contains a small quantity of a 
third substance, which dissolves with fine purple colour in strong sul- 
phuric acid. J. R. 


Pseudopurpurin. By C. Lizrsermann and H. Puiarn (Deut. 
Chem. Ges. Ber., x, 1618—1620).—The authors’ experiments on this 
substance confirm Rosenstiehl’s conclusion, that it is a purpurin-car- 
bonic acid, C,yH,(OH);.0,.C0O.H. They found that the difficulty 
hitherto experienced in obtaining the substance in the pure state may 
be overcome by exhausting crude pseudopurpurin repeatedly with 
chloroform, and then crystallising the residue from the same liquid. 

Pure pseudopurpurin forms small red lamin, which melt at 218— 
220°. When heated in a current of air it breaks up into purpurin and 
carbon dioxide, as previously stated by Rosenstiehl and by Plath. 
The decomposition is quantitive. 


Gee BILAN Ae I RD ee 
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Pseudopurpurin, when heated for a short time with potash-ley, is 
completely converted into purpurin. The reaction affords a ready 
means of obtaining large quantities of purpurin from the crude sub- 
stance, which contains much pseudopurpurin. 

When bromine is added to pseudopurpurin or crude purpurin sus- 
pended in boiling water, carbon dioxide is evolved, and monobromopur- 
purin, which crystallises in fine red needles melting at 275°, is pro- 
duced. The reaction with pseudopurpurin is as follows :— 


C,;H,O; +. Br. — C,,H,BrO; ob CO, 4 HBr. J. R. 


New Colouring Matters derived from Anthracene. By M. 
PrupHOMME (Bull. Soc. Chim. [2], xxviii, 62—64).—A mixture of 
alizarin, glycerin, and sulphuric acid is heated for some time to 200°, 
when a rapid evolution of gas takes place, and the mixture assumes a 
dark brown colour. The mass is treated with water, and the insoluble 
residue exhausted with cold dilute alcohol, in which the colouring 
matter is dissolved. It gives coloured solutions similar to those of 
alizarin, which it resembles in its physical properties. Its alkaline 
solutions, however, are coloured orange, whilst those of alizarin are 
purple. On addition of alcohol to an alkaline solution it becomes di- 
chromatic, being red in transmitted and green in reflected light. 

If mononitroalizarin be treated in a similar manner, a residue is ob- 
tained containing two colouring matters; one, which is soluble in 
dilute alcohol, gives with alumina and strong iron mordants, precipi- 
tates resembling those of alizarin; but with weak iron mordants a 
bluish-grey precipitate resembling indigo. 

The insoluble portion gives with alumina a brown precipitate, and 
resembles alizarin in most of its properties. These two colouring 
matters are not attacked by soap, feebly by chlorine, but are com- 
pletely destroyed by acids. 

The author is inclined to consider these bodies as glycerides, but he 
has come to no definite conclusions as to their constitution. 


L. T. O’S. 


A New Dye-stuff. By A. W. Hormann (Deut. Chem. Ges Ber., 
x, 1378—1381).—There has lately been introduced into the trade a 
new bright red dye-stuff, which occurs as a somewhat crystalline 
powder, and consists of the sodium salt of an organic acid, generally 
mixed with a quantity of clay. It dissolves pretty readily in hot water, 
and less easily in hot alcohol, to a deep brown solution; it is insoluble 
in ether, and bears a somewhat high temperature without decomposi- 
tion, but swells up at a stronger heat, yielding a large quantity of 
charcoal. 

The author prepared from the sodium salt the pure acid, the ana- 
lysis of which led to the formula C,,H,,N.SO,;. It crystallises in 
brown-red needles, which are moderately soluble in water, easily 
soluble in alcohol, but insoluble in ether. Alkualis dissolve it to a 
brown colour; the aqueous solution gives a bright red crystalline pre- 
cipitate with silver salts, and a crystalline precipitate with barium and 
calcium salts, the analyses of which prove it to be a monobasic acid. 

The author discusses the constitution of the substance, and believes 
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it to be nearly allied to chrysoidin. By acting with one molecule of 
sulphonaphthol on one molecule of diazobenzene, thus: CjHsSO, + 
C;HyN2 = CysHiN.SO,, he obtained a body which had the same com- 
position and similar properties to the dye-stuff. The two, therefore, 
appear to be identical. = © 


The Terpenes of Swedish Wood-tar from Pinus sylvestris. By 
ALBERT ATTERBERG (Deut. Chem. Ges. Ber., x, 1202—1208).— 
Crude wood-oil (“holzoel”), the most volatile portion of the tar 
formed in the dry distillation of pine-wood in Sweden, when treated 
with potash to free it from creasote and acids, and afterwards sub- 
mitted to fractional distillation, yields, amongst other products, the 
two following :— 

1. A terpene boiling at 156-5—157°5°, and having the physical and 
chemical properties of australene. 

2. A terpene boiling at 173—175°, and differing from all known 
terpenes. This the author calls sylvestrene. 

These two bodies together form about 80 per cent. of the oil. 

Sylvestrene is a clear liquid of sp. gr. 0°8612 at 16°, and has a pecu- 
liar odour resembling that of fresh pine. It turns the plane of polari- 
sation to the right (rotation-coefticient for sodium light = 19°5°). 
With hydrochloric acid gas it forms a mono- and a dichlorhydrate, 
the former obtained by passing the gas into sylvestrene, the latter by 
passing the gas into an ethereal solution. The dichlorhydrate crystal- 
lises in brilliant needles, which melt at 72—73°, and dissolve easily in 
alcohol. It is decomposed by potash in a manner not yet clearly 
made out. 


Euxanthone. By M. Satzmanw and H. Wicuetuavs (Deut. 
Chem. Ges. Ber., x, 1897—1403).—By the action of sodium amalgam 
on euxanthone a white flocculent substance was obtained, which 
rapidly turned dark violet on exposure to the air. This body dis- 
solves in alcohol and chloroform, forming a red solution; it is in- 
soluble in ether, water, benzene, and petroleum ether. A very small 
quantity of the substance gives with excess of sulphuric acid a charac- 
teristic fuchsine-red coloration. It forms ared amorphous powder with 
acetyl chloride. 

This reduction-product resembles a hydroquinone in its properties. 
No satisfactory formula could be found for it, but analysis shows that 
it contains more hydrogen than euxanthone. 

The reduction of euxanthone by zinc-dust yielded a mixture of ben- 
zene, phenol, a small quantity of diphenyl, and a new substance 
having the formula C,;H,O. This body crystallises in white scales, 
melting at 99°, boiling at 310—312°, soluble in alcohol, ether, chloro- 
form, benzene, petroleum-ether, and carbon disulphide, and only 
slightly soluble in water. It is oxidised by ordinary nitric acid or 
potassium permanganate to C,,;H,O,. This is a white substance, form- 
ing needle-shaped crystals, soluble in alcohol, ether, chloroform, ben- 
zene, and hot nitric acid, very slightly soluble in hot water and in 
petroleum-ether. It melts at 170—171”, and is not attacked by sodium 
amalgam or sulphurous acid. 
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A nitro-derivative, C,:;H,O.(NO,). is formed by the action of fuming 
nitric acid on Cs;H,;0 or C,H,,0,. It forms nearly colourless transpa- 
rent leaves, soluble in benzene, melting at 260°. 

The action of bromine on C,;H,O gives rise to two substitution- 
products, which can be separated by treatment with chloroform. 
C,;HBr,0O is easily soluble in chloroform, benzene, ether, carbon disul- 
phide, and petroleum-ether, less soluble in alcohol, and insoluble in 
water. It crystallises in pale-yellow oblique prisms, which darken at 
130° and melt at 136°. 

C,;H,Br,O is less soluble than the preceding compound in the ordi- 
nary solvents. It forms lemon-coloured rhombic plates, which blacken 
at 220—230°, and do not melt at 280°. 

Diacetyleuxanthone, C,;H,0,(C2H;02)2, is prepared by heating euxan- 
thone with excess of acetyl chloride to 100°, or with acetic anhydride 
to 150°, in sealed tubes. It crystallises in pale-yellow prisms, melting 
at 185°, soluble in benzene, alcohol, and chloroform, less soluble in 
ether, and insoluble in water. The existence of diacetyleuxanthone 

C,H.y.OH 
shows Baeyer’s formula for euxanthone, COc x, > to be incor- 


rect, the probable constitution being CO(C,H;).0.(OH)., i.c., a car- 
bonein of hydroquinone. 

The product obtained by the action of zinc-dust is carbodipheny- 
lene, CO(C,H,)2, which was converted by oxidising agents into carbo- 
diphenylene oxide, CO(C,;H,).0. Attempts to prepare enxanthone 
synthetically were unsuccessful. W. C.W. 


Quercetagetin. By Latour and MaGnieR DE LA Source (Bull. 
Soc. Chim. [2], xxviii, 337—342).—The authors have isolated the 
yellow colouring matter of the flowers of the Tagetes patula. Its reac- 
tions in alcoholic solution are identical with those of quercetin ; but it 
differs from this body in crystalline form and solubility in alcohol. 
The crystalline substance loses 4 mol. H,O at 100°, and has then the 
composition C;H»O,;. The authors call in question the formula 
assigned by Hlasiwetz to quercetin, viz., Cz;H,,0,2, for which they sub- 
stitute Cx,H»Ow. Quercetagetin is thus quercetin + H,O. This 
difference in composition confirms Hlasiwetz’s view of the non-identity 
of the various quercetins. C. F. C. 


Quassin. By G. Gotpscumipr and H. WeipeLt (Wien. Akad. 
Ber., lxxiv, 389—390).—The bark and wood of Quassia amara, L., 
yield when extracted with water a yellow resinous body, from which 
the crystalline compound described by Winkle, and more recently by 
Wiggers, could not be obtained. The resin darkens in colour on ex- 
posure to the air. It is split up into acetic and protocatechuic acids 
by fusion with caustic potash. Ww. C.W. 


Cubebin. By H. Waive. (Wien. Akad. Ber., lxxiv, 377—386).— 
Cubebin, C:oH10Os, forms silky white needle-shaped crystals, soluble in 
alcohol, benzene, and chloroform, m. p. 125°. Nitric acid converts 
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this body into oxalic and picric acids. By the action of nitrous acid 

on cubebin, minute yellow crystals of OCyH,(NO.)O; are obtained, 

which dissolve in ether, alcohol, ammonia, and caustic potash. The 
otash solution has a purple-violet colour. 

C,.H;Br,0, separates out when bromine is added drop by drop to a 
solution of cubebin in chloroform. It is insoluble in the ordinary sol- 
vents, but dissolves in boiling xylene, and is deposited on cooling in 
small white crystals. The bromine in this body cannot be replaced 
by hydroxyl. Fusion with caustic potash converts cubebin into car- 
bonic, acetic, and protocatechuic acids. Although ferulic acid and 
eugenol yield the same products when decomposed by caustic potash, 
all attempts to convert cubebin into these bodies have failed. ow 


On Crystallised Ergotinine. By C. Tanrer (J. Pharm. Chim., 
xxvi, 320—324).--This alkaloid occurs in the proportion of about 
1 gram per kilogram of ergot of rye. When pure it forms white 
needles, insoluble in water, soluble in ether, chloroform, and alcohol. 
Either in the solid state or in alcoholic solution it absorbs oxygen 
rapidly from the air, and turns brown. The alcoholic solution is 
fluorescent, and when exposed to the air turns green and then brown; 
acid solutions turn red. 

Ergotinine is a weak base, forming salts which are decomposed by 
addition of water or by evaporation; chloroform removes a part of the 
base. The sulphate is crystallisable. 

When sulphuric acid, diluted with one-seventh of water, is added 
toa solution of ergotinine containing a little ether, a reddish-violet 
colour, changing to blue, is produced. 

The author describes also another body contained in ergot. It is 
colourless, crystallisable, of camphor-like odour, and is volatile at the 
ordinary temperature: it is neutral, melts at 165°, boils at 209° (un- 
corrected), and sublimes in star-like groups of crystals. It is insoluble 
in water, soluble in alcohol and in chloroform. C. W. W. 


The Albuminoids of Seeds. By H. Rirrnavusen (Pfliger’s 
Archiv. f. Physiologie, xv, 269—288).—In his new work on Physiolo- 
gical Chemistry, Part I, p. 75, Hoppe-Seyler expresses views contrary 
to those held by the author with regard to the albuminoids in seeds, 
and says that “the statements of Ritthausen relate not to purely 
unaltered albuminoids, but to more or less destroyed or insufficiently 
purified bodies.” 

The author combats these statements, and maintains that Liebig’s 
method of separating the albuminoids of plant-seeds yields pure and 
unaltered materials, and that these albuminoids are not similar to 
those found in the eggs of animals. F. J. L. 


Cryptophanic and Paraphanic Acids. By J. L. W. Tuupr- 
cHUM (Pfliiger’s Archiv. f. Physiologie, xv, 455—468).—In the course 
of his earlier investigations on the separation of these acids from 
human urine (Chem. Soc. J., 1870, p. 116), the author observed that 
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they were precipitated by ferric chloride. He has now made use of 
this property as a means of separating them, so as further to study 
their reactions. The urine having been made alkaline by addition of 
lime or baryta, is evaporated to } its volume, and a solution of ferric 
chloride is added. This precipitates the cryptophanic and paraphanic 
acids as iron salts, together with some hippuric and benzoic acids. 
The iron salt can be decomposed by ammonia, baryta, or lime. Baryta 
does not completely destroy it, but nevertheless yields the purest pro- 
duct. Ammonium sulphide decomposes it completely, but the resulting 
cryptophanic acid contains sulphur. F. J. L. 


Physiological Chemistry. 


On the Mode of Formation of Sugar in the Liver. By C. 
BERNHARD (Ann. Chim. Phys. [5], xii, 397—405).—In a previous 
memoir (Compt. rend., xli, Sept. 24, 1855, and ibid., xliv, 578) the 
author has shown that the sugar in the liver owes its origin to the 
action of a diastatic ferment on glycogen ; the present paper describes 
the preparation of glycogen and of this ferment from the liver. 

The liver of a well-fed animal is cut in pieces and thrown into 
boiling water. The pieces are then pounded and again cooked for a 
few minutes. The liquid obtained by pressing the liver is treated 
with a small quantity of animal charcoal, which removes albuminoid 
and biliary matter, leaving a mixture of glycogen and sugar. Alcohol 
precipitates crude glycogen from this solution; it may be freed from 
nitrogenous impurities by boiling with caustic potash, precipitating 
with alcohol, dissolving the precipitate in acetic acid, and reprecipi- 
tating with alcohol. This method of purification is adopted in pre- 
ference to that of precipitation with the double iodide of potassium 
and mercury, as directed by Briicke (Wien. Akad. Ber., |xiii, Feb. 1871). 

Diastase is prepared thus: the liver of a dog which has fasted for 
some days, is washed by passing water through the vena porta until all 
the sugar and glycogen are removed. Itis then minced and macerated 
for four days with five times its weight of glycerin. The mixture 1s 
filtered, and the diastase can be precipitated by alcohol ; but it retains 
its power better when kept in solution in the glycerin. The diastase 
from barley and that from the liver are identical; and glycogen 1s 
identical with starch. Hence the mode of formation of sugar in 
animals and vegetables is identical. 

The most general mode of formation is undoubtedly: 1st, the syn- 
thetical formation of amylaceous matter ; 2nd, the transformation of the 
amylaceous matter into sugar. W. C. W. 


On the Decomposition of Taurine in the Digestive Process. 
By C. O. Cecu (Deut. Chem. Ges. Ber., x, 1461—1464).—The author 
has investigated the modification in the composition of the excreta of 
fowls, brought about by the administration of taurine in solution. A 
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considerable portion was found to reappear unchanged—no uramido- 
acids or hyposulphites could be detected. At the same time a con- 
siderable increase in the quantity of sulphuric acid evacuated was 
observed, and is referred by the author to the decomposition of the 
taurine. Failing to detect urea in the excreta, and observing an in- 
creased quantity of uric acid, he concludes that the equivalents of 
carbon and nitrogen resulting from the decomposition have passed 
over into uric acid. C. F. C. 


On Certain Modifications of the Substance of Eggs Deter- 
mined by Fungoid Growths from Without. By A. Brecuamp 
and G. Eustacue (Compt. rend., lxxxv, 854—857).—From a series 
of observations on hen’s eggs the authors draw the following conclu- 
sions :— 

1. Infusoria are incapable of traversing the substance of the shell, 
which however is easily penetrated by microscopic hyphe: These 
also traverse the lining membrane of the shell and develop freely on 
its internal surface. 

2. While the membrane of the yolk is impenetrable by all micro- 
scopic organisms whatsover, changes are induced in its substance by 
the entrance of hyphe into the surrounding mass, which are inde- 
pendent of organised ferments other than microzyms, and different 
from the ordinary true putrefaction of incubated eggs. 

3. White of egg, under these conditions, develops an acid reaction, 
which is solely due to the mycelium of the fungus. 

4. Development of bacteria in the yolk has been observed to occur 
concomitantly, and is referred to a process of evolution from the 
normal microzymes of the yolk, determined by the changes taking place 
in the medium. C. F. C 


Composition of the Cephalo-rachidian Liquid. By Yvow. 
(J. Pharm. Chim., xxvi, 240—242).—The liquid was neutral, lemon- 
yellow and slightly opalescent, owing to the presenve of fatty matters. 
When shaken with ether, it lost its colour, and became transparent. 
Its density was 1°01. 

It coagulated easily when heated, contained neither fibrin nor 
mucin, but small quantities of hydropisin (0°18 grm. per litre), albu- 
min and metalbumin. Urea was also present, and traces of iron. The 
following is the analysis :— 


Organic matter. Ash. 


Albumin (total). 3°560 
O08 ..cccosses 0059 


—_—— 


4°260 
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Chemistry of Vegetable Physiology and Agriculture. 


Formation of Starch in the Cells of Plants excluded from 
Light. By Josrer Boum (Deut. Chem. Ges. Ber., x, 1804—1807).— 
By experiment upon plants of Phascolus multiflorus, the author shows 
the common statement, that the starch of chlorophyll-grains is in all 
cases the product of an intrinsic synthesis from carbonic anhydride 
and water, to be fallacious. From the experiments in question follow 
‘two important positive conclusions: 1. That the formation of starch 
in chlorophyll-grains, is in many cases the result of a metamorphosis 
of bodies, not intrinsic to the cells in which this conversion takes place, 
but elaborated elsewhere by the plant; and 2. That this process of 
conversion is entirely independent of the action of light. 

C. F.C. 


Nitrogenous Constituents of Mangold-wurzel. By E. 
Scuuze and A. Uricu (Landw. Versuchs-stat., xx, 193—245).— 
I. The Amides of Mangold-juice—In a former communication (this 
Journal, 1876, i, 419) it was shown that beet-roots are richer in amides 
than in albuminoids. Of the total nitrogen present in two varieties, 
21:6—38'9 per cent. existed as albuminoids, and 34—47°7 per cent. as 
‘amides. 

Besides albumin, the only organic nitrogenous compound obtained 
from the juice was betaine, and a substance which, like asparagine, 
decomposed with formation of ammonia when the juice was boiled 
‘with hydrochloric acid; asparagine, which is present in sugar-beet, 
‘was not detected in the mangolds. With a view of separating out the 
second nitrogenous substance above mentioned, the juice from beet- 
root was precipitated with a slight excess of lead acetate, and the 
precipitate so obtained was decomposed with hydrochloric acid. After 
precipitating the excess of hydrochloric acid with a concentrated solu- 
tion of lead acetate, and filtering off the chloride thus formed, the 
filtrate was saturated with lead acetate. When a bulky precipitate formed 
soluble in excess, this solution was mixed with a large quantity of al- 
cohol, whereupon the lead compounds separated out and were removed. 
On decomposing the lead salts with hydrosulphuric acid, and removing 

the last traces of hydrochloric acid with oxide of silver, the solution 
on concentration gave crystals of amido-acids. Finally these were 
separated into two different substances, A and B, the former, which 
separated out first, consisting of scaly crystals and sometimes regular 
tetrahedrons, while B, which separated from the last mother-liquors, 
crystallised in very thin soft laminew. These two substances were 
purified by conversion into copper salts, when, on decomposition with 
hydrosulphuric acid, the amido-acids were obtained in the pure state. 
A gave on analysis the formula, C;H,NO,, corresponding with glu- 
tanic acid: the crystals melted at 188—190°, which led to the suppo- 
sition that they consisted of some isomeric body, for glutamic acid 
melts at 135——-140°. On further investigation, however, the crystals 
were found to be identical with glutamic acid. 
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B was found to consist of aspartic acid. 

Mangold-juice therefore contains, besides albumin and nitrates, the 
ammonium salts of glutamic acid and aspartic acid, together with 
betaine. It is probable that there is no other nitrogenous body pre- 
sent, except in traces. The juice from mangolds of 1875 gave on an 
average *0525 per cent. of amido-acids = 4°5—4°6 grms. of glutamic 
acid per litre. By Sachsse and Kormann’s method it was always 
found that the nitrogen came out too high. 

The fresh matter of the root reduced to pulp gave :— 


Roots of 1874. Roots of 1875. 


Soluble albuminoids .| 0:2306 p.c. = 0°0369 p. c. N.| 0°1413 p.c. = 0°0226 p.c. N. 

Insoluble. ..........| 0°0950 p.c. = 0°0152 0°1023 p.c. = 0°0164 

Glutamine (and aspa- 
ragine) ......+...| 0°4066 p.c. = 0°0780 0°4425 p. c. 

Betaine..........-.| 01359 p.c. = 0°0161 0°0226 p. c. 

Nitric acid 0°3363 p.c. = 0°0872 0°2483 p. c. = 0°0644 

Ammonia .......+...| 0°0080p.c. = 0°0066 0:0085 p. ec. = 0°0071 


Total...... 0°2400p.c. N.| Total...... 01979 p.c. N. 


[Note by Abstractor.—In 1874 experiments were made in the labo- 
ratory of the Agricultural College, Cirencester, upon the direct deter- 
mination of nitrogen existing in the form of albumin, contained in 


various roots. The albumin was precipitated in a warm solution with 
carbelic and tannic acids, in presence of alcohol; a combustion was 
then made with the precipitate so obtained. ] 


Il. Changes of the Nitrogeneus Constituents in the Second Year of 
Growth.—Pfeffer has proved that in seedlings the asparagine formed 
from albumin during germination, is afterwards reconverted into this 
substance (Landw. Versuchs-stat. v, 101). Experiments were made 
with beet-root to see whether the amides contained in it change in a 
similar manner, and also to determine the behaviour of the other nitro- 
genous constituents. 

Experiments of 1875.—Some beets of 1874 were planted in river 
sand freed from nitrogenous matter by washing and then heating to 
redness. The roots were kept under cover and watered with distilled 
water; vegetation soon commenced, and although not vigorous, the 
stems reached a length of 50—55 centimeters, and blossoms formed, 
the leaves however being small. The total weight of vegetable matter 
produced, as was to be expected, was not great. For every 1,000 
grams of root only 10°04 grams of dry substance (leaves, stems, &c.) 
Was obtained ; this was very rich in nitrogen, containing on an average 
6°59 per cent. The amount of nitrogen present in the roots before 
forcing was about ‘23 per cent., so that rather over one quarter of the 
total nitrogen had gone to the leaves, &c. 

While the roots lost a quantity of amides during growth, still no 
gain in albumin was detected ; but as the experiments were carried out 
on a small scale only, too much reliance must not be placed on the 
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results. The action of the nitrates still remains undetermined. Of 
the total nitrogen present, 91 per cent. was in the form of amides. 

Experiments of 1876.—Roots from the crop of 1875 were planted in 
good soil, and after growth the juice was expressed from them, and 
analysed with the following results :— 


Nitrogen. 


Existing —— 
Existin Existin as utamine ; ‘“ 
as as , glutamine (and Betaine. amg 
ammonia.| amides. (and asparagine). : 
asparagine). 
Per cent. | Per cent. | Per cent. | Per cent. |Percent.| Per cent. 
0°1166 
0°1049 
0 0094 
0°1179 
0 °0871 
0°1337 
0 -0828 
0-0991 
0 °1222 
0°0993 
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0°:0072* | 0:°1063 0 0864 


In roots 14—16, 17—19, 20—22, and 283—25, the samples were mixed. 


The fresh roots contained, in a mean of six determinations, *2483 
per cent. of nitric acid (N.O;): a mean of three determinations gave 
1023 per cent. of insoluble albumin—the percentage of the nitrogen 
existing as insoluble albumin was multiplied by the constant 6°25 to 
give this figure—and in the pulp 2°05—-797 per cent. of nitrogen was 
found. 

With roots grown from the seed, the fresh juice contained, as a mean 
of five analyses :— 


Nitrogen. 


Existing as Existing as Existing as 
. . glutamine (and 
ammonia. amides. . 
asparagine). 


Glutamine (and 
asparagine). 


Per cent. Per cent. Per cent. Per cent. 
0 -0034 0 °0356 0 °0266 071388 


* = 0:0087 NH. 
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Betaine was found to diminish in quantity as the roots grew; for in 
an experiment made with roots containing ‘008 per cent. of betaine, 
hardly a trace could be detected after they had been planted and 
allowed to mature. The following table shows that but little nitric 
acid passes from the root to the leaves, &c., during growth, although 
a decided loss of this substance is observed. 


Weight of the Roots, NO; contained in the 
in grams. Weight Root. 

of the 

vegetable N,0; in 

After matter dry 

—_ growth of | produced, on After growth. | vegetable 

— leaves, &c. dry. eae matter. 


Per cent. Per cent. 
1296 1267 . 0°2171 0°1931 0°05 
1211 1164 0°2231 0°1824 trace 

963 918 . ; 0 °2377 0°1559 0°17 


Corenwinder is making investigations similar to those above given, 
with which probably his results will be found to agree (Stammer, 
Jahresber. f. Zuckerfabrikation, Bd. vli, s. 88). 

The paper concludes with an analytical supplement, giving the 
author’s results in a tabular form ; the number of analyses performed 
is very large. R. C. W. 


Cultivation of the Rough-haired Soja-bean (Soja hispida, 
Monch). By F. Hapeeianprt (Landw. Versuchs-stat., xx, 247—272). 
—Although the soja-bean contains more nutritious material than other 
seeds of a like nature, its cultivation has been hitherto neglected in 
Europe. It is grown in the Malay Islands (Java), India, China, and 
Japan; and in the two latter is used as an every-day food. 

Seeds obtained from various sources were planted, and the plants 
were grown in three plots, each plant having a space of 4°03 square 
decimeters. Time of collecting seed June and September :— 


Grams of Seed 
obtained. 
1000 of the original 
nal Beans. 
duced Beans. 


Beans. 
1000 of the repro- 


duced Beans. 
Sp. gr. of the repro- 


Number of Plants. 

Weight in Grams of 
Weight in Grams of 
Sp. gr. of the origi- 


— 


Plot No. I, brown-red 
variety, from China 
Plot No. II, light yel- 
low variety, from 

China 
Plot No. III, light yel- 
low variety, from 


Mongolia 


ry 
S 
or 
So 
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e © 
| 
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On comparing these beans with the original from China and Mon- 
golia they were found to be heavier and larger. The percentage 
increase in weight was for No. I, 54°7; No. II, 47:1; No. III, 60. 

The following table gives results obtained from plants produced from 
the original seeds, as well as from those produced by replanting the 
beans thus yielded :— 


Yellow Soja-bean 
from Mongolia 
(Reproduced.) 
Yellow Soja-bean 
from China. 
(Reproduced.) 
Brown-red Soja-bean 
from China. 
(Reproduced.) 
Black Soja-bean from 
China. 
(Original.) 
Black Soja-bean from 
China. 
(Repreduced.) 
Black Soja-bean from 
Mongolia. 
(Original.) 
Black Soja-bean from 
Japan 
(Original.) 


Size of plots 
in square . 9°60 
meters 


ie) 
i) 
Oo 
ns 
o 
_ 
~ 
o 
a 
or 


ym of sow- .| 25 Apr. | 25 Apr. | 5 May | 25 Apr. 


Sprouts shown 19 May | 19 May | 2 June | 19 May 


Commence- 
ment of blos- bee June} 23 June | 20 June | 28 June | 26 June 


soming 
Harvest......] 26 Sept.) 1 Oct. | 1 Oct. | 6 Nov. | 6 Nov. 


Number of 
plants yielded 278 339 52 245 


Weight of = | 
seed in grams 3710 1950 2180 


Weight of air- 
dried straw 7270 4150 5030 


in grams 


Number of 
seeds from 
1 plant 


Weight of 
1000 air- 
dried seeds 
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General Analyses of Seeds. 


In 100 parts of the Air- | Calculated on substance with 
dried Substance. 10 per cent. of Water. 


In the original Seed. 

In the Seed after 1st 
reproduction. 

In the Seed after 2nd 
reproduction. 

In the original Seed. 

In the Seed after 1st 
reproduction. 

In the Seed after 2nd 
reproduction. 


Yellow variety from 
Mongolia, 


Non-nitrogenous extrac-, 
tive matter 


Yellow variety from 
China. 


WE 55decsineas 
Protein 
errr ee 
Non-nitrogenous extrac- 
tive matter ......... 


Brown-red variety from 
China. 


Ore ce oe 9°78 
PROGGIR 0.0.00 o<0scccces| SOR | S817 
SIO OTe 18 °42 
Non-nitrogenous extrac- 

tive matter 81°78 | 29°62 
5°31 4°02 17 
4°46 4°99 "34 


, These analyses correspond very closely with those made by Zenff in 
872. 

The soja is the richest in fat and oil of all beans. 

An analysis of the ash of the yellow variety from China, second re- 
production, gave (free from C and CO;) per cent. of— 


Fe,03 and 
KO Na,O. CaO. MgO. Al,03. P0;. SO. Cl. = SiOz. 


4456 098 5:32 892 trace 36°89 2°70 027 _ trace 
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The air-dried seed contained 2°87 per cent. of ash, and dried 100° 
3°14 per cent. The proportion of K,0 agrees with that in horse-beans, 
garden-beans, and peas. An analysis of the air-dried straw gave: 
moisture, 12°44 per cent. ; protein, 9°43 ; ether extract, 2°51; extractive 
matter free from nitrogen, 36°03; fibre, 29°45; ash, 10°14. 100 parts 
of the pure ash gave :— 

Fe,0; and 
K,0. Na,O. CaO. MgO. lO, PO; SO; Cl SiO, 
154l 218 1447 1542 075 932 637 O16 5-41 


The protein in this straw is about the same as in pea-straw, and 
twice as much as in the straw from lupine. 
. The oil much more than in pea, bean, or lupine straw. 

The K,O in ash much less than in pea, bean, or lupine straw. 

The CaO and MgO in ash much more than in pea, bean, or lupine 
straw. 

The P.O; in ash the same as in pea, bean, or lupine straw. 

The paper concludes with a series of tables on the temperature of 
the soils in which the bean was cultivated. R. C. W. 


Functions of Vine Leaves. By H. Macacno (Compt. rend., 
Ixxxv, 763—765)—The leaves of the vine act as organs of secretion, 
more especially those at the upper extremities of the fruit-bearing 
branches, secreting glucose and cream of tartar, which are conducted 
along the branches to the fruit, to which they act as nutrients. 
This accounts for the occasional failure of the vine crops after the 
operation called “ pincement,” which consist in removing the ends of 
the fruit-bearing branches at the third or fourth leaf above the highest 
bunch of grapes. This operation, if carried on to too great an extent, 
especially where the production of grapes is abundant, does not leave 
a sufficient amount of leaves for the secretion of the quantity of 
nutriment required by the fruit. L. T. O'S. 


Influence of Gases on Fermentation. By Orro Nasss 
(Pfliiger’s Archiv. f. Physiologie, xv, 471—481).—Experiments were 
made on invertin as follows:—An ice-cold mixture of cane-sugar 
solution and invertin was divided into five parts, and through each of 
four of them a special kind of gas passed; through the fifth common 
air. The mixtures were in all cases subject to exactly similar con- 
ditions, and the results were :—inverted sugar amounted with 
oxygen and carbonic oxide, to 0; with hydrogen to 8 mgm., with 
CO, to 20 mgm., and with air to 7 mgm. This last result was proved 
by a subsequent experiment to be partly due to the carbonic acid in 
the atmosphere. 

Experiments upon ptyalin and glycogen solution show that in this 
case the gases exert but slight influence over the power of the 
ferment. 

The ferment was not in any case destroyed by the action of the 
gas. 

Applying this method of research to muscular tissue, a larger amount 
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of carbohydrates was found in muscle which had been kept in an 
atmosphere of carbonic acid, than in muscle left exposed to the air 
under otherwise similar conditions. F. J. L. 


Analytical Chemistry. 


Contributions to Volumetric Analysis. By G. Fiuury (J. 
Pharm. Chim., xxvi, 329).—Estimation of Sulphuric Acid.i—A modifi- 
cation of Boutron and Boudet’s hydrotimetric method for the 
estimation of sulphuric acid in water. The author recommends a 
greater dilution of the barium nitrate solution, and the expulsion of 
all the carbonic acid by the addition of hydrochloric acid and boiling. 
The whole process is given in detail. 

Estimation of Maynesia.— After precipitation of the lime in the usual 
way, the excess of ammonium oxalate is destroyed by boiling with sul- 
phuric acid; ammonia, ammonium chloride, and a known quantity of 
sodium phosphate are added (in such quantity that there shall be at 
least 0'1 gram phosphoric acid in excess), and the liquid is made up to 
a known volume, and left for twelve hours. 

From 20 to 30 c.c. of the clear solution (containing 01 gram 
H;PO,) are then titrated with uranium nitrate, with the precautions 
recommended by Joulie. C. 


Use of Bromine in Gas Analysis. By M. BerrHeLor (Ann. 
Chim. Phys. [5], xii, 207—302). The gas is collected over water 
in a graduated tube of 15—20 cb.c. capacity provided with a cork 
through which a capillary tube passes. A small tube containing 
not more than half a cb.c. of bromine is brought into the graduated 
cylinder, and the cork with the capillary tube is inserted. The 
apparatus is now held in a slanting position and gently shaken, in 
order to bring the bromine vapour in contact with the gas. After the 
bromine vapour has filled the cylinder, the cork is removed, allowing 
the liquid bromine in the small tube to escape. The bromine vapour 
is absorbed by solid caustic potash, and the volume of residual gas 
Ineasured. WwW. Cc. W. 


Estimation of Gases dissolved in Water. By Friix BeLLamy 
(J. Pharm. Chim., xxvi, 324—329)—The author finds it advantageous, 
in cases where the determination of the gases cannot be immediately 
performed, to add to the water a small quantity of one of the follow- 
ing solutions :—(1) 8 or 10 c.c. of a saturated solution of alum and 
3—5 c.c. of ammonia per litre of water; (2) 5 c.c. of a 6 per cent. 
solution of aluminium sulphate (as alum) with 3—5 c.c. of ammonia 
per litre of water; (3) 5c.c. of an 8—10 per cent. solution of zinc 
sulphate with 3—5 c.c. of ammonia per litre of water. Ammonia 
alone produces the same effect, though not so thoroughly. 

The action of these solutions probably depends upon the precipitated 
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alumina or zinc hydrate rendering insoluble the organic matter present 
in the water. The action of ammonia alone is not so easily explained. 

A series of tables is given, showing the action of these solutions in 
preventing the loss of oxygen on standing. The author draws the 
following conclusions from these tables :— 

(1) If water containing organic matter be kept in corked flasks, the 
oxygen disappears gradually and completely, the carbonic acid at the 
same time increasing. 

(2) In water to which alum and ammonia have been added the 
oxygen remains the same, even after eighteen days’ standing, whilst in 
natural water, after eleven days, the oxygen had diminished by more 
than half. C. W. W. 


On the Determination of Cuprous Oxide present in Copper. 
By C. RamMEtsBEeRG (Deut. Chem. Ges. Ber., x, 1780—1781).—By 
digesting cuprous oxide with a solution of silver nitrate in excess, in 
addition to metallic silver, an insoluble basic copper nitrate is formed. 
The author has determined the empirical constitution of this salt to be 
Cu;.N,O2;. The reaction by which it is formed appears to be the fol- 
lowing :— 


7Cu,0 + 14AgNO, = 7Ag, + 4Cu(NOs)2 + CuyNOxzs. 


At the same time it is probable that the composition of the basic nitrate 

may vary with the conditions of its formation. The reaction in ques- 

tion cannot, therefore, be employed for the estimation of cuprous oxide. 
C. F. C. 


Note on the Estimation of Mineral Poisons. By N. Soxo- 
LOFF (Bull. Soc. Chim. [2], xxviii, 348).—The author states that the 
organic constituents of a dead body are never completely decomposed 
by the methods of oxidation usually practised. '‘l'o attain this end, 
and therefore to ensure the complete isolation of mineral poisons, the 
transparent liquid mass obtained by treating the intestines with hydro- 
chloric acid and potassium chlorate is evaporated to dryness, and the 
residue heated to redness in a crucible, with addition of a small 
quantity of potassium nitrate in place of chlorate. 

The author has employed this method for the estimation of zinc, 
copper, and lead, in cases of poisoning by compounds of these metals. 


C. F. C. 


Presence of Ammonia in Tartrates. By E. HotpermANN 
(Arch. Pharm. [3], xi, 44—46).—The author had occasion to prepare 
a Fehling’s solution, and observed the smell of ammonia on dissolving 
the tartrate in a hot solution of caustic soda. Analysis showed that 
the sample, although approved by the German pharmacopceia, and 
manufactured by a well known chemical firm, contained ammonia to 
the extent of 0°355 per cent., present as chloride. The author con- 
cludes from this that a chemical preparation may correspond with all 
that the pharmacopoeia requires, but may at the same time contain sub- 
stances which render its use for analytical purposes quite impossible. 
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In this case, for instance, the presence of ammonia greatly influenced 
the success of the reaction of Fehling’s solution on sugar. D. 


Testing of Red Wine. By K. Catmsera (Arch. Pharm. [3], xi, 
47).—The author mentions that in Buchner’s Repert, 1876, 11 and 12, 
a process is described which has been reprinted from the Juhresbericht 
des Phys. Vereins, Frankfort-on-the-Maine, 1874-75. It is stated that 
by diluting 10 c.c. of genuine red wine with 90 c.c. of distilled water, 
and adding 10 c.c. of a concentrated solution of sulphate of copper, a 
scarcely visible greenish coloration is obtained, whereas wine prepared 
with mallows shows within a few minutes a pure blue to bluish-violet 
colour. The author states that this is not correct, and that the same 
result is obtained in both cases. D. B. 


Examination of Wine as to the Presence of Glycerin, 
Colouring Matter, &c. By E. Reicuarpr (Arch. Pharm. [3], xi, 
142—152). In these investigations the following points were deter- 
mined:—(1.) The specific gravity. This varied from 0°99 to 1:02, with 
the exception of champagne, which has a density of 1°042. (2.) The 
percentage of acid. This is referred to a monobasic acid calculated 
as tartaric acid. (3.) Alcohol; residue on evaporation; ash. 200 
grams or 200 c.c. were distilled until two-thirds of the volume had 
come over. The alcohol was determined in the distillate in the usual 
manner, while the residue in the retort was evaporated at 100° and 
weighed until constant in weight. Thus the residue on evaporation 
was obtained, while after igniting the former the ash remained. 
(4.) Glycerin. The wine or a certain portion of the evaporated 
residue was evaporated with an excess of slaked lime, and the residue 
treated several times with 90 per cent. alcohol. In the case of pure 
wine, perfectly pure colourless glycerin remains ; the same is the case 
with red wines. Gallised wines, however, yield partly gelatinous, 
partly turbid solid residues, which have to be separated once more by 
a mixture of alcohol and ether. Glycerin is deposited in this solvent, 
while the foreign constituents remain in the residue. (5.) Colouring 
matter of red wine. Gautier’s method again proved to be the best and 
most certain test for investigating wines as to their colouring matter 
(Arch. Pharm., 486). 

The author then proceeds to give a full account of the various 
analyses of wines, the results of which may be tabulated as follows :— 


Quality. Sp. gr.| Acid. | Alcohol.| Extract.| Ash. | Glycerine. 


Nierst. Kranzb., 1875.... 
Nackenheimer, 1874 
Nierst. Brudersb., 1874 
CERES anc cs eseresse 
Michelsb. Aulese, 1874... 
Rauenthaler, 1874 
Nierst. Rehbach, 1874... 
Hochheimer Berg., 1870. . 
Grifenberger, 1868...... 
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Quality. Sp. gr. | Acid. | Alcohol. | Extract. . | Glycerine. 


French Red Wines. 


St. Est&phe, 1874.......| 0°997 | 0°600 | 9-00 | 2:976 1 
Cautanec, 1874..........| 0°995 | 0°600 | 7°88 2-608 1 
Gr. Moulis, 1875 ........| 0°995 | 0°600 | 10°13 2 380 ' 0 
Ponjeaux, 1875 .........1 0°995 | 0°600 8°63 2 534 1 


French White Wines. 


Barsac, 1869............] 1°020 | 0°430 | 10°50 5020 | 0°410 } 1°537 
Sauternes, 1865 0°996 | 0°592 | 10°88 3°700 | 0°295 | 1°150 


038 
“408 
"874 
*102 


Auction Wines. 


Red wine .......+..+2+.| 0° 0°980 | 9°65 2376 | 0°190 
Champagne ..........-.] 1’ 0-600 | 12°00 | 15-246 0 °165 


White wine, 1871 

Ditto, 1874 (with root 
sugar) 

Ditto, 1874 (with starch 
sugar) .. stot ome 

Red wine, 1875 . 


Frankfurt Apfelwein. 


elegance veseeseeese| 17000 | 07483 | 4°40 | 2°413 | 0°394 | 0 °744 


The above comparison shows that the more northern wine regions of 
Germany produce a much smaller quantity of glycerin, and that the 
presence of the latter determines the origin of wines. Although it 
seems probable that now and then a certain relation exists between 
alcohol and glycerin, or between residue and glycerin, it is nevertheless 
impossible to obtain certain data for comparison. With regard to good, 
strong, unadulterated Khine wines and Bordeaux wines, the quantity 
of glycerin should be from 1 to 1°5 per cent. 

By treating the evaporated residues of unadulterated wines with 
lime and alcohol, pure glycerin is obtained. By treating wines gal- 
lised with starch-sugar in a similar manner a mixture of glycerin and 
a body resembling dextrin is obtained. This body is no doubt iden- 
tical with that observed by Neubauer. It may be separated by a mix- 
ture of ether and alcohol. With regard to the optical properties of 
this body, some differences were always noticed. By examining 
wines directly as to the polarisation, they often showed different re- 
sults, more especially the above wine, which polarised distinctly to the 
left. Although these optical investigations have yet to be followed up 
further, they are likely to promise useful results. D. B. 


* Also 0°650 per cent. solid, similar to dextrin. 
+ Also 0°190 per cent. solid, similar to dextrin. 
} Also 0°100 per cent. solid, similar to dextrin. 
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The Estimation of Casein and Fatin Milk. By J. Lenmann 
(Liebig’s Annalen, clxxxix, 358—367).—Five grams of milk diluted 
with an equal weight of distilled water are allowed to flow slowly 
from a pipette on to a porous earthenware plate standing over sulphu- 
ric acid, but covered with a clock-glass to prevent the evaporation of 
the milk. The pores of the plate must be so small as not to admit the 
passage of the smallest milk-globule, the diameter of which is 0°001 
to 0°025 millimeter. In two hours the serum of the milk will be 
absorbed by the plate, leaving behind the casein and fat. This residue 
is removed by the aid of a sharp horn spatula, dried for two hours 
at 105°, and weighed. The fat is dissolved out in the usual way with 
ether, the residue, consisting of casein and mineral matter, is weighed, 
then ignited, and the weight of ash deducted from the weight of casein 
and ash. 

This method gives good results; the fat determinations agree with 
those made by the ordinary process of evaporating to dryness and 
extracting with ether; but the amount of casein is higher than that 
which Hoppe-Seyler obtains by precipitating with acetic acid. The 
great drawback to the process is the difficulty of obtaining plates 
possessing the requisite degree of porosity. W. C. W. 


Technical Chemistry. 


Separation of Carbon, Silicon, Sulphur, and Phosphorus in 
the Refining and Puddling Furnace,and in the Bessemer Con- 
verter. By I. L. BELL (Journal of the Iron and Steel Institute, 1877, 
390; Dingl. polyt. J., ecxxv, 264—268, 351—357).—Exposed to the 
intensely deoxidising agency of the blast-furnace, portions of the silica, 
and probably the greater part of the sulphur compounds, lose their 
oxygen and are taken up by the reduced iron. Practically the whole 
of the phosphorus is found in the metal. 

In the primitive low furnace of the Catalan type, the deoxidising 
agency is insufficient to reduce the ore completely, and silicon, sulphur, 
and phosphorus are almost absent from the resulting iron. Experi- 
ments on the direct process conducted by Siemens show that the ore 
is imperfectly reduced, and that most of the phosphorus goes into the 
slag, for the slag was found to contain 36°51 per cent. of metallic iron, 
and 2:24 per cent. of phosphorus, whilst the resulting iron gave 
Fe 99-71, é 0°12, Si 0°065, S 0;027, P 0°074. Cleveland pig puddled 
ina Danks’ furnace gave a close approximation in the percentage of 
phosphorus. 

Experiments on ‘the refining of pig iron made at the Bowling 
Works with Bowling cold-blast pig containing C 3°€86, Si 1:255, 
8 0:033, P 0°565, showed that the loss per cent. was as follows :— 
C 9:33, Si 88°05, S 2424, P 13:27. A second series of experiments 
gave an average ‘loss per | cent. of C 8 89, Si 90°12, S 29°77, P 48°12. 
A charge of Clarence No. 3 hot-blast pig, containing C 3:12, Si 2°80, 
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S 0:11, P 1:47, showed on refining a loss per cent. for the C 19°87 
Si 90°57, S 100, P 42°85. 

The difference between refining and the Bessemer process is one of 
appearance only; in principle there is a close resemblance. In both 
cases the silicon is most speedily driven off, but in the ordinary re- 
finery it is the phosphorus which is next or perhaps simultaneously 
attacked, whilst in the Bessemer - process the phosphorus remains un- 
changed. Experiments made at the Weardale Iron Company’s Works 
with Cleveland pig iron in the Bessemer converter, showed that a pig 
iron containing C 3°60, Si 1:76, S 0175 and P 1°64 respectively, 
lost, after a five minutes’ blow, C. 8°61, per cent., Si 77°72, S 16°63, 
and gained, P 10°89 per cent. A pig iron containing C 3°452, Si 
1:626, S 0°120, and P 1°423 per cent., after a nine minutes’ blow, 
lost C 86:03 per cent., Si 98°8, and gained, S 0°005 and P 3:23 per 
cent. After a sixteen minutes’ blow a pig iron containing C 3:48, 
Si 2°07, S 0°05, and P 1°46, lost C 98°56, Si 96°61, whilst the S 
remained unchanged, and the P gained 15°75 per cent. After a 
blow of twenty minutes, an iron containing C 3°87, Si 1-910, S 0:046, 
P 1:92, lost C 82°83, Si 99°63, and gained S 34°78 and P 15°78. 
The general conclusion is, that in refining, the loss per cent. on the 
original quantity present of Si is 90, C 10,8 30, P 50, whilst in the 
converter, according to the periods of blowing, the loss of Siis 77 to 
99, C 8 to 99, whilst in S there is no change, and in P there is 10 to 
16 per cent. of gain. 

20 to 30 per cent. of fused ore and cinder was run into a converter 
before its charge of iron; after blowing, no phosphorus was found to 
have been removed. In another case the blast was continued until 25 
per cent. of the iron was oxidised in the converter; the iron was quite 
liquid, but no phosphorus was removed. _ 

When molten pig iron was poured slowly through a column of fnsed 
oxide of iron, 44°68 per cent. of the P was removed. There seems 
reason for believing that the high temperature of the metal in the 
Bessemer converter inverts this action between oxide of iron and phos- 
phorus. 

Carbon is that element which makes pig iron fusible at compara- 
tively low temperatures, and, except in the converter, carbon is more 
tenaciously retained than Si, 8, or P. If the carbon is removed too 
rapidly, the phosphorus may not be removed. A portion of Clarence 
pig, from which nearly all the carbon had been burnt off, was trans- 
ferred from the converter to a “ fettled”’ puddling furnace, and was 
ready for balling in five minutes, giving little time for the oxidation 
of the phosphorus. Another portion was transferred to a furnace 
charged with melted oxide of iron. In the first case the phosphorus 
was reduced from 1°46 per cent. in the original iron to 0°74 per cent., 
in the second case from 1°46 to 0°54 per cent. Experience shows that 
the impurities are more easily removed when the pig is melted before 
charging the puddling furnace. Bar iron puddled cold contained 
0°597 per cent. of P; puddled hot, 0°299. In another case 0°592 and 
0°209 per cent. of P respectively were obtained. 

Analyses by Proctor show that in the Danks’ furnace, neglecting 
the small quantity of sulphur, the silicon is mainly removed during 
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the melting of the charge; phosphorus coming next in amount, and 
lastly carbon. Before balling, the phosphorus and carbon have lost 
equal amounts (per cent. of originals), and from this point the phos- 
phorus remains unchanged. In puddling, the heat required for finish- 
ing the process may approach that at which the phosphorus is no 
longer oxidised. In portions the temperature may be so high that the 
iron takes up phosphorus from the slag, for puddled bar sometimes 
contains more phosphorus than the same iron at an earlier stage. 
Iron free from phosphorus in a bath of slag containing phosphorus, 
in a Siemens-Martin furnace, was found to take up phosphorus 
towards the end of the heat. Machine puddling removes phospho- 
rus more completely than hand puddling, and the iron produced is 
more uniform in quality. é. 3. 


Method of imparting Sonorousness to Soft Metallic Alloys. 
By B. S1nuiMan (Dingl. polyt. J., ccxxv, 268—270).—B. Silliman, of 
Newhaven (Conn.), has invented a method of making soft metal 
alloys, such as pewter, Britannia metal, &c., sonorous. 

A capacious oil or paraffin bath is heated to a temperature from 5° 
to 5°5° degrees below the melting point of the alloy to be treated. The 
exact point is determined in each case by heating the bath until a 
sample alloy, freely suspended, just begins to be scratched by a wire 
which has a slightly higher melting point. Small and thin articles 
are then immersed for from 15 to 30 seconds; larger articles, such as 
urns, remain in a minute or more. Careful handling is necessary to 
prevent distortion. 

It is immaterial whether the articles be cooled quickly or slowly, 
and the process may be repeated if necessary ; but it is essential that 
each article be heated uniformly, or the parts not sufficiently heated 
will have a prejudicial effect on the tone. Although the alloy may 
lose something of the compactness imparted to it by rolling, pressing, 
&e., yet it does not become porous, whilst its hardness and stiffness 
are increased. Alloys thus treated can be soldered, plated, &c., but 
cannot be hammered, pressed, &c., without injuring their sounding 
qualities. 


Crystallisation of Metallic Oxides from Glass. By Pau. 
EBELL (Dingl. polyt. J., cexxv, 70—78, and 168—175).—In former 
communications (1874, cexiii, 53, and 1876, ccexx, 64), the author 
has shown by a number of examples, that glass in the molten state is 
a powerful solvent for many bodies, which in consequence play an im- 
portant part in glass manufacture. The action of the metals silver, 
gold, and copper, with formation of aventurine and hematinone, was 
noticed, and the results of fusion of glass with alumina, oxide of 
ron, manganese, chromium, zinc, were also given. In the present 
communication he deals with the action of silica, lime, baryta, sul- 
phate of sodium, phosphate of calcium, cryolite and sulphides. 

1. Behaviour of Glass fused with excess of Silica.—In all the experi- 
ments the glass was formed by fusing a mixture called Hautefenille’s 
mixture, of the following composition. Sand, 150 parts ; chalk, 35°5; 
calcined soda, 80; potash, 14°0; nitre, 20. This Hautefeuille mixture 
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was fused with 42°86 per cent., 66°67 per cent., and 11867 per 
cent. of silica respectively, and the results were as follows :—The 
first two could be fused at high temperatures, but gave no signs of 
vrystallisation in the interior of the glass, even when very slowly 
cooled. The third, though it could be fused, was less fluid than the 
others. Quickly cooled specimens were transparent, but exhibited a 
shade of green. Specimens slowly cooled showed long six-sided 
crystalline forms, of milky whiteness, and resembling the tridymite 
of blast furnaces. 

2. Behaviour of Glass with excess of Lime.—The following mixtures 
were fused:—(a) 100 parts of Hautefeuille mixture and 100 parts 
lime. (b) 100 parts of Hautefeuille and 200 of lime. Both a 
and 6b gave at high temperatures a perfectly clear glass; a, when 
rapidly cooled, gave a transparent glass. When slowly cooled, the 
result had a stony appearance. Microscopic examination showed 
white long needle-like crystals; 6 was very similar in its behaviour, 
but the crystals were more numerous. 

3. Behaviour of Calcium Phosphate with Glass.—Phosphate has long 
been used for giving a milky appearance to glass. The addition of 10 
to 20 per cent. of burnt bones causes the glass to assume the form of 
milk-glass or opal glass. If quickly cooled the glass is transparent, 
but on gentle warming the whole becomes suddenly white. An ex- 
periment made by melting 100 parts of glass with 30 parts of burnt 
bones showed that the bone-ash is dissolved with difficulty, on account 
of its lightness. In 1863 (Dingl., clxvii, 27) Schiir proposed to sub- 
stitute guano for bone-ash, and with good results. The author thinks, 
however, that a compound of definite composition would be better, and 
prepares a phosphate by precipitating an ammoniacal solution of 
calcium chloride with sodium phosphate. A mixture of 300 parts of 
broken white-glass with 30 of this calcium phosphate, melts easily. 
Quickly cooled specimens are colourless and transparent, but become 
milk-white on warming. Slowly cooled specimens are white, but the 
particles in the glass are larger than in the other case. 

Another mixture of 300 parts of broken pieces of white glass with 
60 of calcium phosphate was melted and part poured ont. This of 
course cooled suddenly, and when gently warmed became milk-white 
as in the former case. The crystals in the glass were very small. 
The remainder in the crucible cooled very slowly, and had quite a 
different appearance. Though it was milk-white, the cloudiness was 
less dense. The crystals were large and lay in a clear glass, and were 
visible to the naked eye. An experiment was made to discover the 
nature of these crystals by treating a thin section with hydrochloric 
acid. The crystals disappeared, and the author therefore considers 
the crystals to be calcium phosphate. Another fact noticed during 
these experiments was that calcium phosphate, though generally re- 
ducible with difficulty, can, in the presence of the molten glass, be 
easily reduced to calcium phosphide by coal, the result being to colour 
the glass very black. 

4, Fusion of Cryolite with Glass—In the manufacture of white 
or milk-glass cryolite has often been substituted for bone-ash, and 
with good results. Benrath in 1869 (Dingl. polyt. J., cxcii, 239) 
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analysed the glass and found SiO,, 70°01; Al,O;, 10°78, and Na,O, 
19°21. As he found no fluorine, he thought the small crystals which 


‘made the glass opaque must be Al,O;. Richters (1869, exci, 301) 


found much fluorine, and considered it essential in the production of 
the milky appearance. 

It has been already shown that a large quantity of alumina can be 
dissolved in the glass without affecting its transparency. Cryolite and 
sand in proportion of 1 to 2 were fused. Fluoride of silicon escaped 
during the fusion, and the product when cooled rapidly was a transparent 
colourless glass. On warming it became opaque. The mass left in 
crucible to cool slowly was less opaque, the crystals, as in case of calcium 
phosphate of lime, being larger and more scattered ina clear base. On 
analysis the glass gave 1°74 per cent. of fluorine. On re-melting this 
opaque glass with silica to drive off all the fluorine, the resulting glass 
gave nu appearance of milkiness. This proves that fluorine is neces- 
sary to the formation of these crystals. 

It cannot be in the form of fluor spar, however, as calcium fluoride 
has long been employed in glass manufacture, and yet this milkiness 
has not been observed. It cannot be in the form of sodium fluoride, 
as the crystals are insoluble. The author therefore thinks that it must 
be some fluoride of aluminium, and he supports this belief by the fol- 
lowing experiment: 100 parts of broken lime glass and 10 parts of 
silico-fluoride of sodium were melted together. The product had a 
greenish appearance, but the glass would not run. This proves that 
neither sodium nor lime forms part of the crystals. 

5. Fusion of Sulphates with Glass.—Pelouze (1865, Dingl. polyt. J., 
elxxviii, 134, and 1867, clxxxiv, 310) has shown that glass can contain 
3 per cent. of sodium sulphate. The author found 3°6 per cent. of this 
substance in some experiments he made. 

6. Fusion with Sulphides.—Sulphides of sodium and calcium give 
an intense red colour, which shades off into brown. The sulphides 
are usually obtained in the glass manufacture by reduction with coal, 
during the fusion of glass of sulphates. When fused with sulphides, 
the red glass on quickly cooling is transparent, but by slowly cooling, : 
crystals large and small are found in the glass. Instead of adding a 
sulphide, sulphur alone can be added if the glass be a sodium or 
potassium glass. The resulting glass is however browner than in the 
former case. 

Many experiments showed that when free silica is present, the glass 
remains colourless, although sulphur or sulphides be added. This 
proves that to colour a glass, more base must be present than the silica 
can unite with. In this case the sulphur can form a sulphide, and 
the glass is coloured. Asa result of several experiments, a neutral glass 
which colours with sulphides has the following composition: 1 part of 
base to 2°5 parts of silica, or 2RO + 5Si0,. When this proportion of 
silica is exceeded, the glass does not colour; when it is below this, 
the colour becomes very intense. S. 


Toughened Glass. By Bowréx (Dingl polyt. J., ecxxv, 360— 
365).—The author passed some time at the glass works at Choisy- 
le-Roi, and had therefore had the oppertunity of carefully examining 
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the process of toughening glass (1875, cexv, 186—381 ; ccexvi, 75; 
ccexviii, 181) in its details. 

The glass, after receiving its form, is cooled in a bath of certain 
temperature, defined by experiment, and varying Ist with the heat to 
which the glass vessel or object is heated before immersion ; 2nd, with 
the size and thickness of the vessel or object, and with the chemical 
composition of the glass. The chemical composition affects the 
amount of softening, and therefore the degree to which the glass can 
be heated, and so indirectly the temperature of the bath. The author 
experimented with a glass of 300 parts of sand, 100 of potash and 
soda, and 50 of red lead. This could be easily toughened, and so 
can all crystal-glass, in a bath of fat at temperatures varying from 6()° 
to 138°; common glass in a mixture of oil and fat between 150° and 
315°. The amount of soda and potash has a great influence on the 
power of toughening. 

The thicker objects require more heating, and a hotter bath. 

The mixture of the bath is also a point of great importance. All 
substances have not the same value in this respect. Water. always 
makes the glass brittle. The best results are obtained with pure fats 
and oils. With crystal-glass and low temperatures, fat is the best; 
with higher temperatures oil and fat are employed. 

The objects must be heated uniformly, or the results will be un- 
favourable. 

The objects must be made of homogeneous glass, and heated uniformly. 

The oil or fat baths must be easily movable, and at the same time 
large enough to contain several objects at the same time. A small 
tramway on which the bath may run is suggested. There are many 
points of the utmost importance in the manipulation of the glass while 
being immersed that only long practice can teach; and yet the success 
of the operation depends on them. 

After the objects are placed in the fat-bath, the bath is placed in a 
room for four or five hours at the melting-point of the fat. After this, 
the glass is cleansed by caustic soda. When oil is used, the glass is 
cooled more slowly, as the bath is kept hot for a longer period. 

The cost of toughening is— 

For drinking glasses of all kinds, 21 to 33d. 
», lamp-cylinders, ‘30d. 
» lamp-globes, ‘50d. s. 


Analyses of Glass. By F. Primxe (Dingl. polyt. J., exxv, 174). 
I. Glass bell-jar of a Thomson’s electrometer which showed great 
power of insulation. II. Glass of very similar composition used for 
optical purposes, and analysed byBerthier :— 

SiO, K?O. Na,O. PbO. CaO. MgO. Fe,0; MnO. 
1. 58°450 9°236 3°745 28019 0:064 0°054 0°474 — = 100-042 
II. 592 90 — 282 — — 04 10 = 978 


Impurities neglected, the composition is as follows :— 
SiO. K,0. Na,0. PbO. 
58°77 9°28 3°77 28°18 = 100 
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Existence of Oxygen in the Sun, and a New Theory of the 
Solar Spectrum. By H. Draper (Compt. rend., Ixxxv, 613— 
614).—Uniting all the conditions for obtaining the best results, the 
author photographed simultaneously the spectrum of the sun and that 
of oxygen rendered incandescent by the sparks of a Ruhmkorff coil. 
The photographs showed that the lines of the oxygen spectrum exactly 
coincided in position and relative intensity with certain bright lines in 
the solar spectrum, thus proving the existence of oxygen in the sun. 
The solar spectrum must therefore no longer be regarded as a con- 
tinuous spectrum with no other than the absorption lines produced by 
metallic vapours; it must be admitted that it also contains superim- 
posed lines and bands brighter than the field of the continuous spec- 
trum. These brighter lines may reveal the existence of other non- 
metallic elements, and perhaps some of the so-called dark lines ought 
to be regarded as merely intervals between the brighter lines. 

R. R. 


Transverse Absorption of Light. By W. Akroyp (Chem. News, 
xxxvi, 159).—In a former paper (see this Journal, i, 1877, 571), the 
author has pointed out the difference between structural and transverse 
absorption. In the present paper he describes a new method of obser- 
vation. The absorbing liquid is placed in a small glass trough, the 
ends of which are made of thin microscopic glass; the light passes at 
right angles to the absorbing medium, and dispersion is eliminated ; 
the results are quantitative. The principle of constancy of absorption is 
laid down, viz., a constant number of molecules of a substance when 
similarly aggregated produces the same amount of transverse absorption. 
It is shown experimentally that a solution of potassium dichromate 
gives the same amount of absorption as a plate of the solid itself con- 
taining the same amount of dichrome as was contained in the solution. 
The size of the particles producing isolated absorption-bands is approxi- 
mately determined for a few substances. The following numbers are 
given :-— 

Incipient Width of molecular 

absorption. aggregate in mm. 
Potassium permanganate.... 3 bands 80 
Methylaniline violet 63 
Magenta 47 
Todine green 480 


The smaller the size of the particles in a given thickness of solid, 
the more readily do short wave radiations appear to be absorbed. 
M. M. P. M. 


Conductivity of Electrolytes. By A. F. Brraaren (Ann. Ohim. 
Phys. [2], i, 499—510).—he author used Pallzow’s method, described 
im the Berlin Monatsbericht (1868, p. 486). He found, however, that 
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this method was applicable only to such fluids as did not react with 
the amalgamated zinc plates. After explaining in considerable detail 
the method employed, the author gives his results in a tabular form, 
the substances with which he experimented being normal and acid 
potassium sulphates, normal sodium sulphate, magnesium sulphate, 
normal ammonium sulphate, and sodium chloride. The results of 
these experiments are represented graphically in plate iii, fig. 4 of the 
volume. 

The conductivity appears continuously either to increase or diminish 
with an inereasing coneentration of the solution in the different cases. 
In the case of potassium sulphate the conductivity appears to increase. 
Kohlrausch and Grotrian have found that in the case of potassium 
chloride, the relation between the conductivity and the percentage of 
salt in solution may be expressed by a straight line. The conductivity 
of sodium sulphate seems to increase less rapidily with an increased per- 
centage of salt in solution than in the case of potassium sulphate. In 
ammonium sulphate the conductivity also increases with the salt per- 
centage, but appears to approach a maximum, as with a further 
increase in density of the solution no further increase in conductivity 
can be observed. ~ 

The solution of magnesium sulphate which proves the best con- 
ductor contains about 16 per cent. of salt, and the conductivity was 
measured at about 8° C. Acid potassium sulphate did not yield such 
regular results as the other salts. This the author conjectures may be 
due to impurities. It is, however, a better conductor than the normal 
salt. 

According to their conductivity, the sulphates may be arranged in 
the following order :—(NH,).SO,, KHSO,, K,SO,, Na.SQ,, and 
MgSO,. Kohlrausch and Grotrian have found the following order in 
the conductivity of the chlorides of the alkaline earths and alkalis :— 
(NH,)Cl, KCl, NaCl, LiCl, CaCl,, SrCl,, CaCl, and MgCl. Certain 
analogies, therefore, would appear to exist between the chlorides just 
mentioned and their corresponding sulphates. 

Among these salts, the solutions of which have a relatively high 
conductivity the ammonium salts rank highest. Kohlrausch and 
Grotrian found a solution of ammonium chloride, the conductivity of 
which was almost half that of the best acid conductors. Wiedemann 
also has found that ammonium nitrate has a very high conductivity. 
The author’s experiments show that ammonium sulphate has a con- 
ductivity considerably higher than that of any of the other sulphates 
investigated. 

The following table contains some determinations of the conductivity 
of solutions of potassium, sodium, ammonium, and magnesium chlo- 
rides compared with that of their corresponding sulphates in solution, 
the former being taken from Kohlrausch and Grotrian :— 
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Per cent. 4 Substance. 108L. Substance. 108L. 


486 278 
696 384 
1365 732 
1980 1036 
2547 ’ cooee] 1244 
503 186 
827 282 
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From this it may be easily seen that the alkaline chlorides possess a 
higher conductivity than the corresponding sulphates. a Ei %. 


Determination of the Electric Conductivity of certain 
Liquids with a Constant Current. By J. ToLLingerR (Ann. 
Chem. Phys. [2], ii, 510—516).—The object of the author in these 
experiments has been, not so much to reinvestigate the conductivity of 
liquids already determined, as to test by constant currents the values 
found by Kohlrausch and Grotrian with varying currents. 

As difficulties and objections have been found to the use of troughs 
and straight glass tubes in the experiments, the author employs a 
U-tube, and to obtain a more constant polarisation he uses as elec- 
trodes spirals of platinum wire, which have the further advantage of 
allowing any gas generated to escape readily. The column of liquid 
to be tested was introduced, together with a rheostat, into one branch 
of a Wheatstone’s bridge, whilst a similar tube with equal electrodes 
filled with the same liquid, as well as a rheostat, was placed in the 
other branch, in order to eliminate small changes in polarisation due 
to changes of temperature and irregularities of the currents. The 
whole arrangement is shown in plate iv, fig. 1, of the volume. 

During the experiment the electrodes of the second tube, as well as 
the resistance selected, remain constant, while in the other branch of 
the bridge the electrodes are lengthened and shortened. To preserve 
a constant temperature, a large water-bath was used, into which the 
whole apparatus was placed. With the exception of sulphuric acid, 
the liquids investigated by Kohlrausch were employed. In the fol- 
lowing table, so far as possible, Kohlrausch’s results are compared 
with those of the author. Any differences between them may possibly 
be explained by slight differences in the nature of the liquids, arising 
from impurities. 


ABSTRACTS OF CHEMICAL PAPERS. 


10 


e 
bo 


Substance in 
solution 


Conductivity %. 


With constant 
current at the 
temperatures : 


e 18° | Tollinger. [Kohlrausch 


With varying current 
at 18° according to: 


> Density. 
Temperature. 
Percentage of 
salt in 100. 
Length of the 
fluid column. 
g Resistance of 
: the same. 
®° Temperature. 
Difference between 


% 
b 

s 
~ 
Ss 
% 


constant and vary- 
ing current in per- 


centages. 


ce 
to 
ses 2 
io) 
- 


S 
RM 
9 


*8364,17 °5 
‘8286 18 ‘3 
7787 18°1 
‘2208 17 *9 
‘1845 18 °2 
‘281118 °2 
‘168118 °4 
‘072 |17°1 
3483 181 
‘013 |17°3 
‘1862179 
"Ww1g18-9 


0 °1500)107 *2 |16°53) 942 | 983 ee 980 
0°1500) 99 °22)17°52| 1018 | 1033 ee 1030 
0 *1500/120 -87|15 °30) 836 | 927 ee 915 
0 °3000} 28 -96/18°33) 6978 | 6941 ee 6912 
0 1490217 -08/18 14) 461 | 461 457 451 
0 *1490)213 -30'18°74| 471 | 462 460 452 
0 *1490/245 -00,19 08} 410} 400 396 ee 

0 °2990)|140 -35|18 *30| 1440 | 1436 1434 se 
0°2990) 96. 99/17 55] 2078 | 2100 2086 2121 
0 °1490)255 °47|18 °80} 393 | 386 383 es 
0°2990) 27:96:16 -48} 7206 | 7362 7317 7330 
0 -2990] 28-8716 °17| 6979 | 7182 7143 7174 


le ee 
Ome DOK w We) 
SSoasagseee 

WIRS SEH SBS oaa 

t++eteteeeegs 


me bo 
aor 


—— 
KRABWWHSAS Hd od 


From these results it may be seen that the values found with con- 
stant and with induction currents do not differ materially. 
J. M. T. 


Specific Inductive Capacity. By V. Nevreneur (Compt. rend., 
Ixxxv, 547).—The author’s experiments relate to the energy of the 
sparks which pass between the plates of a condenser when dielectrics 
of different kinds and thicknesses are interposed. The results confirm 
the established laws of electric induction. R. R. 


Thermoelectric Temperature Determinations, By Rosev- 
THAL and M6LLER (Chem. Centr., 1877, 241).—The authors have 
applied a thermopile of copper and iron to the determination of ground 
temperatures for hygienic purposes. M. M. P. M. 


Specific Heat of Water according to the Investigations of 
W. Munchhaiisen. By A. WiittneR (Ann. Chem. Phys. [2], il, 
592—605).—The author alludes fully to experiments by Pfaundler and 
Platter, Hirn, Jamin and Amaury, Hess and Person, which do not 
quite agree with those of Regnault as to the equation for the specific 
heat of water between 0° and 100°. These differences between the 
various experimenters have led the author to institute a new series of 
investigations, the experimental part of which has been carried out by 
Munchhaiisen. A full description of the method employed and tables 
of the results found are given. ; 

The author regrets that Munchhaiisen was not able to continue his 
experiments between 70° and 100°, but says that the experiments 
between 17 and 70° suffice to indicate the direction taken by the 
specific heat between the latter temperatures. 
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From the numbers obtained, the author deduces the following for- 

mula for the specific heat at ¢. 
k=1 + 0:00030192 ¢. 

A calculation of the observations with this value for the constant, 
gives the mean error of experiment as ‘0016; therefore, the probable 
error of ‘00108. For comparison of the observations and calculations, 
Series II and VI are given. 


Series II. Series VI. 


Calculated. | Observed. Calculated. | Observed. 


1 -0083 
» 58 
5 D4 
» 60 
» 89 
» 88 
9» 30 
» 75 


1 -0036 1-0019 
36 33 
32 59 
36 31 
36 46 
37 57 
37 24 
38 30 
38 41 
39 48 
40 26 


+L i+ttiiti+e 


From these it may be seen that the differences are of the same order 


in both series, so that the equation fully represents the results of expe- 
riment. The uncertainty of the value of the coefficient of temperature 
as given by the probable error is 0°0000099; so that the specific heat 
at ¢ lies between 

k = 1 + 0°0002920 ¢ and 

k = 1 + 0°0008118 ¢. 

The author then does away with the objection that a perceptible loss 
of heat might be caused by the passage of the water added to the 
calorimeter, through the air, his arguments being based on the expe- 
riments of Dulong on the rate of cooling of water in air. 

The author concludes that between 0 and 70°, or if it be permitted 
to go beyond actual experiment, between 0 and 100° also, the results 
obtained show that the specific heat increases more rapidly than Reg- 
nault’s numbers, but much more slowly than those of Jamin and 
Amaury; thus, i, according to the several experimenters, is as follows :— 


Wiillner. Regnault. Jamin. 

1:0012 1:0235 

1:0030 1°0459 

1-0056 1:0703 

1:0089 1:0957 

1:0130 1:1220 
_ According to the equation used by Jamin and Amaury, the increase 
in the specific heat would be about fourfold, and in the case of Reg- 

nault’s, little less than one-half that found by the author at 100°. 

J. M. T. 
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Note by the Abstractor.—It is difficult to give an adequate idea of 
the author’s argument without a translation of the first part of his 
paper and the tables in extenso, which would be beyond the limits of 
this Journal. 


Apparatus for Measuring the Heat of Vaporisation of 
Liquids. By M. Bertuetor (Compt. rend., lxxxv, 646—648).— 
The liquid is distilled from a flask-shaped glass vessel, the neck of 
which is, however, sealed at the top, and near to this internally is the 
open extremity of a glass tube, which traverses the centre of the 
vessel, passing out through the bottom. This tube is continued 
downwards from the bottom of the vessel for a short distance, and its 
lower extremity is adapted to a worm-tube wholly immersed in the 
water of the calorimeter. The apparatus is figured in the paper, 
which also describes the mode of operating. R. RB. 


Determination of the Heat of Fusion. By M. Brrrustor 
(Compt. rend., Ixxxv, 648—651).—In this paper the author shows 
the influence which differences in the physical states of a body may 
have in determinations of its heat of fusion. The states referred to 
are not isomeric modifications of the substances, but change, like 
those induced by the variable plasticity of resinous bodies. Very 
different values are obtained for the heat of fusion of chloral hydrate 
when the sample has been recently melted and then solidified, since 
this substance will even for days continue to retain some portion of its 
heat of fusion, and several months will be required for its return toa 
determinate thermal condition. R. R. 


Specific Heat and Latent Heat of Fusion of Platinum. By 
J. ViIoLLE (Compt. rend., lxxxv, 543—546).—The paper describes the 
method adopted by the author for determinations of the specific heat 
of platinum at high temperatures. The results lead to the following 
formula for the mean specific heat of platinum between 0° and ¢°:— 
Ci = 0:0317 + 0:000006#, the superior limit being 1200°. Between 
the same limits the true specific heat at ° is represented by y, = 0°317 + 
0:000012¢. Assuming these formule to represent the specific heat of 
platinum up to the melting point, the author applies them to the ex- 
perimental results obtained with the fused metal, and arrives at 1779° 
as the melting point of platinum, and 27°18 as its latent heat of fusion. 
The data which are supplied by the author’s experiments permit pla- 
tinum to be used in determinations of high-temperature melting points 
and specific heats of other substances. He has in this way obtained 
954° as the melting point of pure silver. R. R 


Contributions to Chemical Statics. By Ernst Bricks 
(Wien. Akad. Ber., lxxv, 507—222).—The author has studied the in- 
fluence of temperature, dilution, addition of acids, and condition of 
molecular aggregation on the coloured solution produced by adding 
salicylic acid to ferric chloride. The violet tint of iron salicylate 18 
developed only in slightly acid solutions; on cautiously neutralizing, a 
Burgundy wine tint is first developed, and then the solution becomes 
yellow or colourless. On boiling a solution prepared by adding sali- 
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eylic acid to ferric chloride until no alteration is produced by adding 
to the coloured liquid either a little ferric chloride or a little salicylic 
acid, the tint disappears toa greater or lesser extent, but is reproduced 
slowly on cooling and standing, so that after some days the colour is 
the same as before heating. Analogous results are obtained if the 
coloured liquid be acidified with small quantities of hydrochloric, phos- 
phoric, or sulphuric acid before heating; the acid causes in the cold 
a greater or less lightening in tint according to the quantity added, 
complete decoloration ensuing after a certain amount is added. A 
dark-coloured solution, which has been partially lightened by addition 
of acid, is much less bleached on dilution with water than one of the 
same tint, but not containing acid; whilst a solution to which just 
enough acid has been added to destroy all the violet tint is rendered 
distinctly violet on adding distilled water. It is possible to use ferric 
salicylate as an indicator in titrating sulphuric, nitric, and hydro- 
chloric acids, but it does not answer with organic acids such as oxalic, 
tartaric, acetic, &c. These acids act differently from the mineral 
acids so far as modifying the colour is concerned; thus, little or no 
effect is produced on heating a solution lightened in tint by oxalic acid, 
and but little violet is produced on diluting a solution just bleached 
by oxalic acid. Citric, tartaric, and acetic and succinic acids produce 
the same result as hydrochloric acid on heating (7.e., the solution is more 
or less decolorised, the tint reappearing on cooling). A much larger 
quantity of acetic acid is, however, requisite than of hydrochloric acid, 
and so on with the others. Formic acid acts as oxalic acid, and not 
as acetic. 

The colouring matter of ferric salicylate is not suspended solid 
matter; no settling takes place even on long standing; moreover, the 
coloured fiuid is diffusible through bladders, &c. Attempts to pre- 
pare crystallised ferric salicylate did not succeed. C. R. A. W. 


Observations on the Principle of Maximum Work, and on 

the Spontaneous Decomposition of Hydrated Barium Dioxide. 
By M. BertHeE or (Compt. rend., xxxv, 880).—The following obser- 
vations illustrate the tendency of chemical systems to assume that par- 
ticular arrangement which coincides with the evolution of the maximum 
amount of heat in their formation. Barium dioxide, the subject of these 
experiments, is stable in the anhydrous state, but decomposes spon- 
taneously when hydrated :—A specimen of the anhydrous dioxide, pre- 
pared in January, 1874, contained at that time 9°4 per cent. of oxygen 
more than required for barium monoxide; in November, 1877, it con- 
tained 9°2 per cent. 
_ The hydrated dioxide, however, decomposes more easily, especially 
in presence of excess of water, with formation of the ordinary hydrate, 
BaO.10H.O. Some crystallised hydrated barium dioxide contained in 
January 1874, eight per cent. available oxygen; some of it was mixed 
with half its weight of water, and placed in three flasks securely 
stoppered. In November 1877, the first and third flasks contained 
only 6°5 per cent. available oxygen, and the second only 6:1 per cent. 

The formation of crystallised barium hydrate (which contains 
10H,0) tends to dehydrate the neighbouring portions of hydrated 
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dioxide, and, if excess of water be not present, the anhydrous dioxide 
thus formed decomposes very slowly. A portion of the same specimen 
of dioxide, kept for the same length of time under a layer of water, 
contained only 0°28 per cent. of available oxygen. 

The thermal phenomena accompanying these reactions are as fol- 
lows :— 

The decomposition of anhydrous barium dioxide absorbs heat: 
BaO, = BaO + O absorbs 6°05, so that this decomposition requires 
the aid of heat. The transformation of barium dioxide into barium 
monohydrate and free oxygen disengages heat: BaO, + H,0 = 
BaH,0, + O evolves 2°76 kil.-degrees (liquid water); + 2°0 (solid 
water). The same for the higher hydrates: BaO,.7H,O + 3H,0 = 
BaO.10H.0 + O gives + 5°3 (liquid water); + 3°2 (solid water). 

Pure hydrated barium dioxide changes more slowly, since each 
molecule of hydrated barium oxide requires for its formation a cer- 
tain number of molecules of water from the neighbouring dioxide; 
10(BaO,.,H,O) = 7(BaO.10H.0) + 70 + 3Ba0O, disengages + 9°5. 

C. W. W. 


Influence of Polymerisation on Chemical Compounds. By 
J. LOwentTHAL (Chem. Centr., 1877, 193).—This theory is intended to 
explain why an element is in some cases easily removed from a com- 
pound, and in others is not removable without destroying the whole 
compound ; the cause of isomerism; why an element unites with one 
element in preference to another ; why an element sometimes combines 
and sometimes refuses to combine; and, lastly, reciprocal action, ‘.e., 


why a removes ¢ from bc in some cases, and in others b from ac. The 
theory supposes the atomicity of elements to depend on the poly- 
merisation of the atoms; this influences also their force of combina- 
tion, and accounts for allotropic conditions. W. R. 


Molecular Changes. By H. J. v. Jonstorrr (Chem. Centr., 
1877, 321).—Small crystals of iodine, after eight years’ keeping, had 
considerably increased in size. Amorphous phosphorus was partially 


changed into the crystalline variety, after nine years’ keeping. 
M. P. M. 


Action of Anhydrous Acids upon Anhydrous Bases. By 
J. BEcuamp (Compt. rend., xxxv, 799).—Anhydrous lime, projected 
into anhydrous boric acid in a state of fusion, yields borate of lime. 
Anhydrous acetic acid acts upon anhydrous lime at 133°, forming cal- 
cium acetate; the product was dissolved in water and crystallised. 
The same anhydrous acid combines with anhydrous baryta at 100°. 
Anhydrous butyric and caproic acids combine with anhydrous lime at 
120°; the theoretical yield of salt was almost fully realised. Anhy- 
drous butyric and acetic acids combine with anhydrous ethylic 
oxide; the prolonged action of heat is necessary. 

The same anhydrous acids unite directly with ethylene oxide. 

These facts raise a question as to the correctness of the term “anhy- 
dride,” now generally applied to these bodies by chemists who question 
their acid character. M. M. P. M. 
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Action of Animal Charcoal on Salts. By Leo. LirBERMANN 
(Wien. Acad. Ber., lxxiv, 331—344).—Having observed that on filter- 
ing through animal charcoal a neutral aqueous solution of the barium 
salt of the acid formed by oxidising glycerin with dilute chromic acid, 
the filtrate was strongly acid, and that water filtered through the same 
charcoal came through quite free from acidity, the author concluded 
that animal charcoal has the power of decomposing that salt and 
retaining the basic constituent: similarly barium formate was decom- 
posed, the filtrate containing free formic acid capable of being distilled 
off. Somewhat analogous observations as to the retention by animal 
charcoal of certain substances have been made by Heumann, Cheval- 
lier, Weppen, and also Graham and Hofmann (strychnine), the 
action being ascribed in some of these instances to calcareous salts, &c., 
present in the charcoal. The author finds that a large number of salts 
are acted on by animal charcoal, some being wholly retained, and 
others decomposed, and the base retained to a greater or lesser extent, 
the action taking place with charcoal freed from earthy matters by 
treating it with hydrochloric acid and washing with water till the 
washings were free from chlorine. Horn- and blood-charcoal are the 
most active varieties, bone-charcoal also possessing the power to a 
large extent; wood-charcoal and coke are not efficacious in decom- 
posing salts, To obtain numerical values, the purified charcoal was 
placed in pieces of combustion-tube 50 c.m. long, plugged at one end 
with cotton-wool, so as to fill the tube to a depth of 20—30 c.m., and 
the liquids to be examined were made to percolate through the mass: 
in this way the amount of substance contained in the percolate per c.c. 
could readily be compared with that in the original solution. 

With barium formate, sodium and lead acetates, calcium glycollate, 
zinc lactate, ammonium oxalate, and potassium sodium tartrate, the 
basic constituents are retained to a greater extent than the acids, so 
that the percolates are distinctly acid. Potassium urate, sodium car- 
bolate and benzoate, calcium benzoate, oxybenzoate, and paroxy-ben- 
zoate, barium benzoate, acid solutions of sodium sulicylate, and calcium 
hippurate, were wholly retained: apparently the salts were decomposed, 
as on shaking with ether the charcoal through which calcium benzoate 
had passed, free benzoic acid was dissolved out. Morphine acetate is 
at first wholly retained; but on washing the charcoal subsequently 
with distilled water, free acetic acid is obtained ; an analogous result 
is obtained with caffeine citrate. Strychnine nitrate, atropine sulphate, 
and quinine sulphate formed no free acid; sodium chloride, nitrate, 
and sulphate, and potassium chloride, iodide, bromide, cyanide, thio- 
cyanate, nitrate, and sulphate also were not decomposed, but were 
partially retained ; whilst sodium borate (alkaline), trisodium phos- 
phate (strongly alkaline), and disodium-hydrogen phosphate (almost 
neutral) were decomposed, so that the percolates were at first neutral 
and subsequently acid. Calcium chloride and barium chloride and 
nitrate were not decomposed, but were retained to a considerable ex- 
tent; whilst ferrous sulphate, copper sulphate, and silver nitrate were 
largely retained, especially the latter, the percolates being more or less 
acid: mercuric chloride (acid) passed through neutral, the percolate 
containing no mercury. 
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Solutions of exactly equivalent strength of acetic acid and caustic 
potash were prepared and made to percolate through the charcoal 
tubes, as was also a neutral mixture of equal bulks of these two fluids; 
in two experiments the quantities of substance retained by the charcoal 
were: acetic acid, 52 and 70 per cent.; potash, 72 and 92 per cent.; 
neutral salt, 16 and 23 per cent., these latter amounts consisting of 
more potash than corresponded with the acetic acid retained, the re- 
mainder being in the acid filtrate. Analogous results were obtained 
with copper sulphate solution, about one-fourth of the substance being 
retained, this amount containing more copper than. that corresponding 
with the sulphuric acid retained. 

Solutions of lead acetates in absolute alcohol passed through animal 
charcoal gave percolates containing no free acid; the author did not 
succeed in finding any acetic ether in the percolate: an analogous 
negative result was obtained with sodium acetate and amylic alcohol. 
[Apparently, however, fractional distillation only was employed, no 
mention being made of tests by distilling off the alcoholic liquors and 
saponifying them by alkalis. ] 

In order to see if aqueous solutions of salts dissociate spontaneously, 
salt was dissolved in water and the solution distilled in a current of 
carbon dioxide ; a very faintly acid distillate containing chlorine was 
obtained. Analogous results were also yielded by barium chloride, no 
barium being in the distillate (7.e., no spirting having taken place). 

No galvanic current could be detected in the charcoal during its 
action on salts, even with a most sensitive galvanometer. 


C. R. A. W. 


Inorganic Chemistry. 


Combustion of Nitrogen: a Lecture-experiment. By H. 
KAMMERER (Deut. Chem. Ges. Ber., x, 1684:).—The direct combustion 
of nitrogen may be demonstrated by plunging an ignited piece of mag- 
nesium ribbon, 30—40 c.c. long, into a two-litre flask full of air. After 
the experiment the presence of nitrogen tetroxide is recognisable 
by its odour, and by its peculiar colour after the magnesia has 
settled: or it may be rendered more apparent by shaking up in the 
flask a solution of potassium iodide acidulated with acetic acid, and 
adding starch-paste, whereupon the dark-blue colour of starch iodide 
is produced. J. R. 


Combustion of Zine and Cadmium: Lecture-experiments. 
By Fripericu Gramp (Deut. Chem. Ges. Ber., x, 1684).—The com- 
bustion of zinc may be shown in a striking manner by compressing 
zinc-turrings into a loose bundle some 40 mm. long and 20 mm. m 
diameter, and holding one end of the bundle, by means of tongs, 1n a 
gas-flame. The turnings take fire almost instantly and burn with a 
large dull-green flame, giving off dense white fumes of oxide which 
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speedily condenses in flocks about the room. Or a heap of zinc- 
turnings on an iron plate may be ignited by a gas-flame. After the 
combustion there remains on the plate a large quantity of zinc oxide 
of a deep yellow colour while hot. 

Cadmium, heated in a small porcelain crucible over the blowpipe, 
readily takes fire and burns with a dull-red flame, emitting dense 
brown clouds of oxide. J. R. 


Apparently Anomalous Decompositions effected by Carbonic 
Acid. By Fr. Mour (Liebig’s Annalen, clxxxv, 286—295).—The 
results detailed below were obtained by passing carbon dioxide, washed 
with sodium carbonate, into a flask containing solutions of the various 
substances experimented with, until no more of the gas was absorbed, 
all air having been first swept out of the flask. 

Barium acetate (10 grams in 100 c.c. of water), when saturated with 
carbon dioxide, deposited barium carbonate weighing 0°887 gram = 
0°678 gram of acetic acid displaced. 

Calcium and strontium acetates gave no precipitate with carbon 
dioxide. 

Zine acetate (10 grams in 100 c.c. of water), when saturated with 
the gas, deposited a crystalline precipitate containing 0°018 gram of 
carbon dioxide. The filtered liquid became turbid when heated, owing 
to decomposition of zinc bicarbonate dissolved in it. 

Lead acetate (10 grams in 100 c.c. of water) speedily became turbid 
and deposited 4°715 grams of lead carbonate. The free acetic acid in 
the liquid was found by titration to amount to 1976 grams, so that 
73°6 per cent. of the lead acetate employed was decomposed in the 
experiment. 

In the preceding cases the action of carbon dioxide may be accounted 
for by the fact that insoluble carbonates are formed. But there are 
cases in which similar decompositions are effected, although no pre- 
cipitate is formed. 

Neutral potassium chromate (5 grams in 100 c.c. of water) rapidly 
absorbed an amount of carbon dioxide which, when afterwards ex- 
pelled by boiling and absorbed by baryta-water, gave 2°765 grams of 
barium carbonate = 0°596 grams of carbon dioxide. 

Borax (5 grams in 100 ¢.c. of water) absorbed a large quantity of 
carbon dioxide, remaining clear. The solution, after boiling, contained 
free boric acid and sodium carbonate. 

Sodium phosphate (10 grams in 100 c.c. of water) absorbed 0°627 
gram of carbon dioxide, which was completely expelled by boiling. 

Microcosmic salt (10 grams in 100 c.c.) absorbed 0°631 gram of 
carbon dioxide. 

Sodiwm acetate (10 grams in 100 c.c.) absorbed 0°240 gram of 
carbon dioxide. 

Sodium and potassium tartrate in aqueous solution absorbed carbon 
dioxide, and deposited acid potassium tartrate. J. R. 


Purification of Hydrogen. By Evc. Varrennz and Em. Huprt 
(Bull. Soc. Chim. [2], xxviii, 523—524).—The gas is passed through 
a solution of 2 parts of potassium bichromate in 20 parts of water and 
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1 part of sulphuric acid, which acts as effectively as potassium per- 
manganate recommended by Schobig. 

The gas must be washed with potash to free it from traces of 
acids. L. T. O'S. 


Preparation of Iodic Acid. By W. Stzevenson (Chem. News, 
xxxvi, 201).—Dissolve 2 parts baryta in 4 parts boiling water, add 
gradually 3 parts iodine, and filter when the solution is neutral and 
colourless. The precipitated barium iodate may be decomposed with 
sulphuric acid, and the liquid, after filtration, evaporated in @ vacuum; 
iodic acid is then obtained. The first filtrate containing barium iodide 
may be used for the preparation of hydriodic acid by decomposing 
with sulphuric acid. M. M. P. M. 


Change of Colour in certain Double Iodides. By R. Bérrazr 
(Chem. Centr., 1877, p. 2).—This change of colour, first observed by 
Meusel, is illustrated by the author in the following manner :—By 
coating the outside of a beaker made of tin-plate with mercuric iodide 
and argentic iodide (with the aid of ‘“‘Cowdie pine resin” varnish) 
and of a second beaker with mercuric iodide and cuprous iodide, and 
filling them with water of about 70° to 80°; the yellow colour of the 
former is converted into a deep orange, while the red colour of the 
latter is changed to a blackish-brown shade. By emptying the 
beakers very quickly and refilling them with water of ordinary tem- 
perature, the original colours are reproduced. This interesting change 
of colour may in this manner be repeated several times. D. 


On some Thionates. By H. Baker (Chem. News, xxxvi, 203).— 
Barium Dithionate.—Saturated solution boils at 102°. 1 part dissolves 
in 0°994 of water. Sp. gr. at 15°5° = 4°536. 

Lead Dithionute.—1 part dissolves in 0°869 of water at 28°5°. Sp. gr. 
at 11° = 3°259. 

Calcium Dithionate—Sp. gr. at 11° = 2°176. 

Nickel Dithionate.—1 part dissolves in 0°897 of water at 12°. 

Magnesium Dithionate.—Oblique prisms. 1 part dissolves in 0°692 
water at 17°. 

Sodium Dithionate—Sp. gr. at 11° = 2:175. Rhombic crystals, 
d@:b:¢ = 0°9922:1:°0: 05981. Forms occurring are xP, P ow, P, 
P3, 0 Po. Type is long prismatic. 

Silver Dithionate.—da : a: c = 0°9884 : 1:0: 0°5811. Forms are Po, 
P, 0 P, Pi, 0 Po, o Po. Type very short prismatic. 

Silver-sodium Dithionate.—d : b : ¢ = 0°9813: 1:0: 0°5856. Forms 
are Po, P, oP, oP, o Po. Cleavage-plane = o P. Crystals are 
horizontally prismatic from ep ayee of dome. 

Potassium Trithionate.——d : b: = 0°3586 : 1:0: 0°4204, Forms 
are oo P, wo P2, oP ow, ea) Poo, Boo. The salt is prepared by acting 
on a saturated solution of potassium thiosulphate with SO. Sodium 
thiosulphate similarly treated undergoes no change. 

M. M. P. M. 
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New Double Salis of Hydroxylamine. By W. Mryverincu 
(Deut. Chem. Ges. Ber., x, 1946).—Hydroxylamine sulphate combines 
with aluminic, chromic, and ferric sulphates to form the following 
double-salits, which correspond exactly in composition and crystalline 
form with the alums :— 


(NH,OH),H.S0,, Al(SO,); . 24aq. ; 
(NH.OH).H.SO,, Cr.(SO,)3 . 24aq. ; 
(NH,OH).H,S0,, Fe.(SO,)s . 24aq. 


The author has also obtained a double sulphate of hydroxylamine 
and magnesium, crystallising in long needles of the formula— 


MgS0O,(NH.0H).H,SO,6aq. J. R. 


Action of Neutral Sodium Phosphate on Insoluble Carbon- 
ates. By A. Fresavutt and A. Destrem (Bull. Soc. Chim. [2), 
xxvii, 449—501).—The author confirms the views of Thénard, Sou- 
beyran, and Lecanu, with regard to the action of calcium phosphate 
on sodium carbonate, which they explain thus :—2CaH,(PQ,). + 
9Na,CO,=2Na,.HPO, + CaeH.(PO,)2.+2CO,+2H.0, and not, as gener- 
ally represented in books, thus :—CaH,(PO,). + 2Na,CO;2Na,HPO, + 
CaCO; + H,O + CO,, which reaction they show to be impossible, inas- 
much as the action of sodium phosphate on calcium carbonate gives 
rise to sodium carbonate and calcium phosphate. L. T. O'S. 


Silver-ultramarine. By Kari Heumann (Deut. Chem. Ges. 
Ber., x, 1888—1889).—The author has isolated this compound, which 
is of a pure yellow colour. It is gradually blackened and decomposed 
by boiling with solutions of sodium monosulphide and hydrosulphide, 
but the sodium ultramarine cannot be regenerated in this way. 


C. F. C. 


Preparation of Pure Cuprous Chloride. By R. Bérrerr 
(Chem. Centr., 1877, p. 576).—An aqueous solution of cupric sulphate 
is saturated with sodium chloride, a small quantity of metallic copper, 
in the form of strips, is added, the liquid is boiled for 10 minutes, and 
is then filtered into cold water ; cuprous chloride precipitates as a snow- 
white powder. M. M. P. M. 


Double Salts of Cuprous Thiosulphate. By F. R. Kusset 
(Deut. Chem. Ges. Ber., x, 1677).—On mixing solutions of potassium 
thiosulphate and cupric sulphate, there is thrown down a yellow pre- 
cipitate, to which Rammelsberg assigned the formula K.S,0;.Cu,S8,03. 
The corresponding sodium salt was afterwards examined by Lenz and 
Siewert, who found it to have the formula Na.S.0;.Cu,8,0;.CuS. The 
author's analyses of the sodium salt prepared at 10° agrees approxi- 
mately with Siewert’s result, but he finds that when prepared at lower 
temperatures the salt varies more and more in composition. Thus the 
atomic proportions of sodium, copper, and sulphur in the salt formed 
at various temperatures were the following :— 
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Na. -Cu. 8. 

1: 135 : 2:18 

1: 135 : 1°95 

1: 0:25 : 0°866 
or approximately 4Na : 4Cu: 4S or Na: Cu: S. 


The salt, prepared at 10° is converted by cold hydrochloric acid into 
a white sandy powder, in which sodium, sulphur, and copper are 
present in the proportions—Na : S : 3Cu. 


This substance is perfectly stable in dry air, but is decomposed by 
moisture, giving off sulphur dioxide and turning brown from separa- 
tion of cupric sulphide. It dissolves in ammonia, forming a solution 
which turns blue slowly in the air. It is soluble in cold acetic acid: 
the solution gives with alkalis a red precipitate of cuprous oxide. 
Mineral acids decompose it, with separation of cupric sulphide. 
Strong soda-ley turns it red, separating cuprous oxide. When heated, 
in the dry state, it is resolved into cupric and cuprous sulphides, 
sodium sulphate, sulphur dioxide, and sulphur. The constitution of 
the substance is not yet made out. 

In a subsequent paper (Berichte, x, 2000) the author corrects the 
preceding results, and gives for the proportional numbers of atoms in 
the two salts the following numbers :— 


Na. Cu. Ss. 
ree " ‘-zRe © 
White salt =— 2S 


the white salt being formed from the yellow by abstraction of 1 at. Na 
and 1 at. S. J. R. 


Preparation of Iron Silicofluoride. By Fr. Sroupa (Chem. 
Centr., 1877, p. 385).—An aqueous solution of the salt containing a 
little free silicofluoric acid, is evaporated until a crust begins to form. 
Strong alcohol is then added so long as a precipitate is produced, the 
precipitated salt is collected on a funnel stopped with cotton wool, 
washed with strong alcohol (using the pump), and placed on a por- 
celain plate in a dry place. The salt as thus prepared is very stable. 
The corresponding salts of cobalt, nickel, and zinc may also be preci- 
pitated from aqueous solutions by addition of strong alcohol. 

M. M. P. M. 


Preparation of Platinum Black. By R. Bérrerer (Chem. 
Centr.. 1877, p. 576).—By boiling platinic chloride solution with 
Rochelle salts, carbon dioxide is evolved and the whole of the platinum 
is precipitated in the finely divided state. M. M. P. M. 


The Working-up of Uranium Residues from Phosphoric 
Acid Determinations. By F. Srroumer (Dingl. polyt. J., ccxxv, 
561—565).-—After describing methods by Knop, Reichardt, Jani, and 
Gawalowsky, the author proposes to fuse the residues for half-an-hour 
with four parts of mixed sodium and potassium carbonates to which 
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some charcoal has been added. An iron crucible is best, though a 
Hessian or porcelain one may be used. After treating with hot water 
and washing until free from soda, the residue is dissolved in hydro- 
chloric acid containing a little nitric; and the iron and uranium are 


precipitated by ammonia, and separated by ammonium carbonate. 
d. T. 


Mineralogical Chemistry. 


Analyses of Orthite, Vasite, Erdmannite, Tritomite, and 
Archenite. By N. Enastroém (Deut. Chem. Ges. Ber., x, 1727).— 
The author’s analyses of orthite from various localities lead to the for- 
mula, 2(2RO.SiO,) + 3R,0;.4Si0., with 1 or 2 aq. Sis(Rz);R,H.0., 
is regarded as the true formula of undecomposed orthite. 

Vasite was found to be merely decomposed orthite. 

Erdmannite and tritomite both belong to the borates, containing 7—8 
per cent. of boric anhydride. 

Archenite from Ytterby contains tantalic and silicic acids in about 
equal quantities, and appears to be a decomposition-product of the tan- 
talo-niobates found in the same locality. J. BR. 


Analysis of Periclase. By A. Cossa (Deut. Chem. Ges. Ber., x, 
1747).—The author found in periclase contained in predazzite from 
Monte Somma, 95°6 per cent. of magnesia and 4°4 per cent. of ferrous 
oxide. The density of the mineral was 3°642 at 12°. 

Cossa obtained crystallised magnesia by fusing together magnesium 
sulphate and sodium chloride at avery high temperature for four hours 
ina platinum crucible, and allowing the mass to cool slowly. Some- 
what larger crystals of a reddish colour were formed on adding alittle 
ferrous sulphate to the mixture. J. R. 


Chalkophanite, a New Mineral Species. By Moors (Chem. 
Centr., 1877, p. 8).—In the calamine works of the Passaic Zinc Company 
at Sterling Hill, Ogdensberg, New Jersey, a deposit was found over 
the calamine ore, which includes more or less the decomposition- 
products of Franklinite and other manganiferous and zinciferous mine- 
rals. The material is fissured, and contains cavities which are filled 
up with a crystallised mineral ; the crystals are rhombic, have a hard- 
ness of 2°5°; a specific gravity of 3°907, a metallic lustre, and a 
blue to iron-black colour. When the mineral is heated before the 
blowpipe, the pale-yellow bronze colour is converted into a copper- 
red, and the mass shows slight indications of melting, while the colour 
becomes darker and darker as the heating is continued. D. B. 


Morphological Studies of Brookite. By A. Scuraur (Jahrb. 
f. Min., 1877, 403-404).—The author confirms his previous and re- 
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iterated statements that brookite crystallises in the monosymmetrical, 
and not in the rhombic system, and further observations point to the 
complete isomorphism of wolframite and brookite, whilst the formula, 
TiO., for the latter is too simple. In the Jahrb. f. Min., 1873, 754 
(Chem. Soc. J., 1873, 235), he described three types of brookite-crys- 
tals, giving their axial relations and the localities in which they were 
found. In the present communication the author points out that the 
well-known “ dispersion ” in the planes of the optical axes (although 
theoretically possible), is scarcely reconcilable with the optical sym- 
metry of the rhombic system deduced from numerous observations. 
This dispersion, on the contrary, as “ dispersion croissée,” is one of the 
principal characteristics of the asymmetrical system. The theoretical 
explanation of this optical phenomenon becomes easier if brookite is 
considered to crystallise in the monosymmetrical system, for it is an 
established fact that monosymmetrical crystals with an apparent 
rhombic symmetry very commonly exhibit the characteristics of this 
system parallel to, or in the position of the axis of polarisation. From 
this the author contends that brookite and wolframite are isomor- 
phous, whilst there can be no doubt that the three types of crystals 
of brookite are brought about by changes in chemical constitution. 
The few analyses which have been made of brookite are not sufficient 
to warrant any decided conclusions as to chemical changes in their 
constitution through “ vicarious constituents,” although iron and pro- 
bably silica play, no doubt, an important part in these changes. The 
author determined the specific gravities of the three brookite types, 
and found them to be respectively as follows, viz.:—Type I. = 415; 
Type II. = 421; Type III. = 4°11. A qualitative examination of the 
substance driven off by ignition of brookite would be desirable, 
for if it be water, the analysis by Hermann leads to the formula, 
H,Fe2TigOxs, for brookite ; but other analyses of this mineral and the 
consideration of its isomorphism with wolframite, scarcely allow the 
assumption of a formula with eight valencies. Leaving out the iron 
and hydrogen as accidental constituents, and considering the trimor- 
phism to be polymerism, the formula, Ti,O,, is arrived at for brookite. 
The isomorphism of brookite and wolframite compels a doubling of the 
molecular formula of the former, and the assumption of an equal 
valency in each of these bodies ; the lowest possible valency being 16. 


Cc. A. B. 
Bismuthospherite. By A. Wxrssacu (J. f. Min., 1877, 404— 


405).—The author instituted a further examination into the compo- 
sition of the original specimens examined by Werner, and named by 
him Arsen-wismuth. These specimens came from the Nengliickspath 
vein at Neustiadtel, near Schneeberg, and exhibited the so-called arsen- 
wismuth in dull brown sphernles and hemispherules, sometimes as 
large as a pea, and often enclosing a kernel of bismuth. The larger 
spherules have a concentric, undulating, shell-like structure, the 
smaller ones a fibrous structure, both being accompanied by quartz, 
and cobalt-speis, and attached to bitter-spar. Sometimes the exterior 
of the spherules is covered with a whitish, mealy deposit, the inner- 
most shells exhibiting a light-yellow or light-brown colour, whilst the 
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outer shells vary from a dark-brown to an almost black colour. The 
lustre increases in intensity as the mineral becomes darker in colour, 
but the fibrous structure becomes proportionately less well defined 
whilst the straw-yellow shells are the most distinctly fibrous and only 
exhibit a glimmering lustre. The various shell-structures gave the 
same streak, viz., yellowish-grey, and all of them dissolved in dilute 
hydrochloric acid with effervescence. No water was evolved on heat. 
ing the mineral in a mattrass, but the mineral mass assumed a beau- 
tiful lemon-yellow colour. Hardness, 3. Spec. gr. 7°28 to 7°32. On 
analysis, the mineral proved to have the following percentage-compo- 
sition, Viz. :— 


Bi,0;. CO. Si0,. 
88°58 8°97 0°28 = 97°83 


from which the formula, Bi,CO,, is obtained, this formula requiring 
91°34 Bi,O; and 8°66 CO,. 


From this result it appears that the Arsen-wismuth of Werner is in 
reality an anhydrous bismuthic carbonate, for which the ‘author pro- 
poses the name “ Bismuthospherite.” All the natural carbonates of 
bismuth hitherto analysed were hydrated. C. A. B. 


A peculiar Twin-formation of Cobalt-speiss. By G. vom 
Ratu (Jahrb. f. Min., 1877, 405-406).—Naumann described a crystal- 
group of cobalt-speiss from the Daniel mine near Schneeberg, the 
crystals occurring in peculiar penetration-twins, the twin-axis being 
given by him as the normal to a face of 308, the individuals being 
developed prismatically parallel to the trigonal twin-axis common to 
both. Vom Rath examined some specimens of arborescent cobalt- 
speiss which undoubtedly exhibited the peculiar twin-formation des- 
cribed by Naumann, presenting a striking example of crystalline 
development in the direction of the trigonal axis. The twin crystals 
in question occur in a central rod-like aggregation, with three twist- 
ing arms projecting upwards from it at angles of 70°30’. The whole 
of this peculiar tree-like structure is built up of the above-mentioned 
twins, all having an identical position, whence it follows that the 
structure represents a single twin. Whilst most of these crystals 
appear to correspond completely with those described by Naumann, 
as the re-entering angles intersect one another in the terminals of the 
crystals, there are other isolated crystals which exhibit a normal twin- 
formation, according to the law “the twin axis a triagonal axis.” The 
twins, according to the last-mentioned law, completely resemble the 
well-known twins of fluorspar, galena, &c., and occur as penetration- 
twins, with a rotation of 60° and 180°, the combination observed being 
200 .O. 00.202; all these faces being evenly and well-developed, 
most particularly the cubical faces, which are square. The author 
points out that the occurrence of these well-developed twin-crystals 
(which appear to be more inclined to isolation than to enter into the 
peculiar arborescent growth which was observed with the other pene- 
tration-twins), strongly sh«-vs that the twin-law of Naumann is not 
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correct. The faces of the abnormal twins are always convex, particu- 
larly the cubical faces, as the terminal edges of these penetration- 
twins are not normal cubical edges, the interfacial angles never mea- 
suring 90°, but generally 100° to 105°. It was observed throughout 
that the Naumann twins never exhibited well-developed terminal 
edges, but mostly distortions of the occurring faces. Vom Rath con- 
cludes by stating that the twins described by Naumann are abnormal, 
the crystals appearing to penetrate each other in a different position, 
owing to the facial distortion, whilst those crystals which possess well- 
defined cubical faces occur in normal twins according to the law 
already given above. The distorted twins exhibit an acute rhombo- 
hedron at their poles instead of a cube. C. A. B. 


Glauberite and Blédite of Pendshab. By W. Scuimper 
(Jahrb. f. Min., 1877, 408).—Glauberite occurs attached to cubes of 
rock-salt, in forms having exactly the habit of the crystals from 
Westeregeln, near Magdeburg, which was described by von Zepharo- 
vich (Jahrb. f. Min., 1874, 543). The forms observed were 0P.—P, 
predominating ; then 00 P. oF o, with small developed faces, and some- 
times also —3P . 2Po0 . 2P o occur, but only very secondary. 

Blédite.—These crystals fully exhibit the development described by 
vom Rath, Groth, and Hintze (Jahrb. f. Min., 1872, 528) of the Stass- 
furt and Magdeburg blédite. The forms observed were— 


OP.R ~.—P.00 P. oP2, 
being secondary, oR3. and + P4. C. A. B. 


The Schorlomite of the Kaiserstuhl. By A. Knop (Jahvb. f. 
Min., 1877, 408—409).—The author came to the following conclusions 
after his examinations of this mineral:—1. Most analyses of titaniferous 
silicates, particularly of the melanite of the Kaiserstuhl and of Frascati, 
did not lead to satisfactory results, owing to the methods for the separa- 
tion of this acid being imperfect. 2. The minerals from the Kaiserstuhl, 
which were always considered to be schorlomite, are either melanite or 
pyroxene (augite). Schorlomite does not occur at the Kaiserstuhl. 
3. As the real American schorlomite occurs intergrown with melanite 
(both minerals possessing the same outward appearance and the same 
crystalline form, viz., 000.202), an accurate examination of the speci- 
mens is advisable, in order to ascertain whether the above-mentioned 
crystalline form is not peculiar to melanite, schorlomite being in that 
case amorphous. 


Some Brazilian Minerals. By A. Gorcxrx (Jahrb. f. Min., 1877, 
409—410).—Euclase is found accompanied by topaz in the neighbour- 
hood of aluminous slates, embedded in a white clay or quartz, near 
Ouro Preto, 14 miles from the quarries. The beautiful colourless anda- 
lusites and green tourmalines (called by the natives emeralds), are found 
in the north of the province Minas Novas, on the banks of the river 
Doce. Black towrmalines are common everywhere. Between Ouro 
Preto and Sabara, near the village Rio-das Pedras, there is a vein 0 
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granular quartz, quite filled with large crystals of black tourmaline. 
This variety of tourmaline is also found in the gold mines of Antonio 
Pereira, at the extremities of the veins. C. A. B. 


Hydrocastorite,a New Mineral. By G. Grarraroua (Jahrb. 
f. Min., 1867, 411).—Occurs as a mealy deposit upon kernels of castor, 
having the appearance of an aggregate of fine needles under the micro- 
scope. H., 2, spec. grav., 2°16. Colour, white. Double refractive in 
polarised light. Chemical composition as follows, viz. :— 


SiO. Al,O3. CaO. H.O. 
59°59 21°35 4°38 14°66 = 99-98 


Hydrocastorite (which is undoubtedly a product of the decomposition 
of castor) is found in company with black and red tourmaline, beryl, 
castor and pollux, in veins of granite at San Piero, Elba. 

Andalusite and Pinite from Elba.—Andalusite is found in felspar, at 
San Piero, in Campo. Forms observed . oP. P2.0P, also as radiating 
aggregates of crystals. The greenish crystals often envelop a dark- 
red kernel. Spec. grav., 3°244. Chemical composition as follows, 
viz. :— 


Si0.. Al;03 and Fe,03. H,0. 
39:16 “5853 1°58 = 99:27 


The green incrustation enveloping the andalusite (which is a pro- 
duct of the decomposition of the latter), is pinite. Hardness, 2°5. 
Spec. gray., 2°75—2°86. Chemical composition as follows :— 


SiO. Al,03. Fe,0. K,0. Na,O. H,0. 
49°40 18°80 16°41 6°63 2°17 6°87 = 100°28 
C. A. B. 


Olivine Rock. By H. Méut (Jahrb. f. Min., 1877, 413—414).— 
The rocks in which olivine is the predominating constituent are the 
dunite of New Zealand, and the lherzolite of the Pyrenees. Both 
are light green, and contain only a trifling amount of enstatite, 
diallogite, chromdiopside, and chrompicotite. The olivine-rocks of the 
Ulthenthal, and the bombs and blocks enclosed in basalt, contain a 
considerable amount of the above-mentioned minerals. The rocks of 
Sweden and Norway are particularly fine, and are only partially com- 
posed of olivine, but eulysite (a rock closely related to olivine rock) 
consists of olivine, diallagite, garnet, and magnetite. The eruptive 
olivine rocks of the Fichtelgebirge, Ellgoth in Austrian Silesia, and 
the Hessian Hinterland, between Dillenburg and Brilon, are very dark, 
blackish-green in colour, and were first accurately described by 
Giimbol and Sandberger. In the Hessian district they occur in mounds 
or points, ridges, and veins, the general strike being that of the tran- 
sition-rocks. The author examined 45 points of eruption, and found 
that in most of them the olivine was more or less converted into ser- 
pentine (the Dillenberg specimen consisted almost entirely of serpentine), 
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and associated with it were diallagite, magnesium-mica, chromdiopside, 
magnetite, chrompicotite, titanite, &c. Orthoclase and oligoclase occur 
in many localities, sometimes constituting about one-third of the rock, 
and passing over into gabbro. At Endbach the asymmetrical felspar 
is more prominent, and: associated with granular olivine, which is com- 
pletely converted into serpentine, whilst there is a diminished amount 
of the other rock-minerals already mentioned. Again at Rachelshausen 
and Oberdieten, the olivine rock is very closely allied to proterobase, 
in which the olivine has almost entirely disappeared, whilst oligoclase, 
augite, hornblende, chloropite, magnetite, titanite, and occasionally 
mica, constitute a granitic mixture, which shows that olivine rock may 


belong equally to the gabbro and the diabase series of rocks. 
C. A. B. 


The Limestones and Calcium Phosphates of Curagao. By 
A. Steizner (Jahrb. f. Min., 1877, 415—416).—The calcium phos- 
phates occur partially in the form of loose lumps resting upon the 
limestone, and partially in such a form as to show that they are a pro- 
duct of the decomposition of the limestone itself. The limestone is 
sometimes massive and sometimes oolitic, and penetrated by the 
remains of gasteropods and bivalves, from which it may be inferred 
that it is a very recent formation ; a qualitative examination proved it 
to be passing gradually into calcium phosphate, the mass at the same 
time becoming cellular in structure. The purest calcium phosphate is 
found in nests or veins disseminated throughout the limestone; or it 
occurs in foliated shell-like masses, having a reniform surface, clothing, 
and even entirely filling the cells or hollows in the cellular limestone. 
In its pure state this calcium phosphate is an amorphous, yellowish, 
greenish, or brown mass, with a dull or resinous lustre upon its con- 
choidal fractured surfaces, somewhat resembling opal in appearance. 
From its appearance and properties, it is undoubtedly the same sub- 
stance as the pyroclasite of Shepard, the sombrerite of Phipson, and 
the hard guano of Dana. Formerly pyroclasite was supposed to be the 
result of volcanic action upon the coral-limestone, but it is known at 
present to have been formed by the action of water upon guano, the 
solution thus obtained acting upon the limestone, and causing the 
formation of calcium phosphates. An examination of the specimens of 
calcium phosphate from this locality seems to prove that the purest 
calcium phosphate was originally a gelatinous precipitate, which sub- 
sequently hardened, as bubble-like spaces are found in the shell-like 
masses, which could only have been formed by the generation of gas 
inside a permeable, gelatinous mass. This theory of the formation of 
natural phosphates agrees well with the chemical reaction between a 
solution of calcium phosphate and ammonia. Pyroclasite and the other 
phosphates above mentioned are therefore only hardened jellies. The 
occurrence of radio-fibrous crystalline calcium phosphates is very rare 10 
Curacao ; they are probably the same as the mineral staffelite. Curagao 
is an island belonging to the Antilles. C. A. B. 


Note on an Edible Clay from New Zealand. By M. M. P. 
Muir (Chem. News, xxxvi, 202).—The clay is from Mackenzie County, 
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South Island. It is free from diatomacew. It is largely eaten by 
sheep. 


SiO, Al,03. Fe,03. CaO. MgO. NaCl(traceof KCl). H,O. Organic. 
iced compaianiaar™ 
61:25 17°97 5°72 1:91 087 3°69 73L 4 4=61°:77 = 100°49 
M. M. P. M. 


Meteorites. By J. Lawrence Smitu (Compt. rend., lxxxv, 678). 
—A meteorite which, on the 21st December, 1876, passed over several 
of the States, projected fragmerits, one of which was found near 
Rochester, Indiana. It weighed 400 grams, and exhibited a globular 
texture. Spherical grains of two or three mm. diameter could easily 
be detached from the mass, with which they were identical in compo- 
sition. Two silicates could be distinguished, but nothing resembling 
anorthite. 

A meteorite fell at Warrenton, Missouri, on the 3rd January, 1877, 
of which the mineralogical composition was: peridote, 76°00; bronzite 
and pyroxene, 18°00; nickeliferous iron, 2°00; troilite, 3°50; chrome 
iron, Y'50 per cent. This meteorite is unlikeany yet described, except 
that of Ornans; it is very friable, and its crust is dull, and in parts 
scoriaceous. 

A meteorite which fell at Cynthiana, Kentucky, on the 25rd Janu- 
ary, 1877, weighed six kilos., and presented a great similarity to the 
meteorite of Parnallee. Its composition corresponded with peridote, 
90°00; bronzite and pyroxene, 38°00; nickeliferous iron, 6°00; troilite, 
9°50; chrome iron, 0°52 per cent. R. R. 


Organic Chemistry. 


On Isodibutylene. By A BurLerow (Liebig’s Annalen, clxxxix, 
44—83).—Observing the extraordinary ease with which isobutylene be- 
comes polymerised, the author was induced to undertake, in conjunction 
with Goriainow (Liebig’s Annalen, clxix, 146), the study of the condensa- 
tion products of the simpler members of the hydrocarbon series, C,,H,,,. 
In all cases in which the attempt has been made to obtain methylene, 
CH,, condensation takes place, and ethylene is the result (Perrot, 
Ann. Chim. Phys. [3] xlix, 94; Butlerow, Bull. Soc. Chim., 1862, 
xiii; and others). Hthylene, on the other hand, seems incapable of 
becoming polymerised, the source of the more complex bodies obtained 
when sulphuric acid acts upon alcohol being probably the higher 
alcohols contained in the latter. Propylene, although condensable by 
boron fluoride, gives neither di- nor tri-propylene, but only products of 
a higher order; nor do these bodies result from the action of sul- 
phuric acid on normal or secondary propy] alcohol, Berthelot’s ex- 
periments on this point (Bull. Soc. Chim. [2], xi [1869], 13) not 
being decisive. The author has also found that simple condensation- 
products cannot be obtained from isobutyl or from secondary butyl 
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alcohol, although by abstracting water from the former, a hydrocarbon 
is obtained identical with the easily condensable isobutylene from 
trimethyl carbinol. 

The action of sulphuric acid upon isobutylene itself led to no satis- 
factory result, since concentrated acid converts it at once into high- 
boiling products, and a weaker acid dissolves it, giving only a small 
quantity of condensed products, the most volatile of which is probably 
isutributylene, CyHy. When strong sulphuric acid acts upon trimethyl- 
carbinol, the isobutylene first formed is also polymerised to high-boiling 
liquids. The quantity of these, however, decreases as more dilute acid 
solutions are employed, and when trimethyl carbinol is heated with 
twice its volume of a mixture of equal parts of sulphuric acid and 
water, only isodibutylene and unchanged isobutylene are obtained. The 
same result may be attained by enclosing isobutylene (liquitied by 
cold) in a tube with dilute sulphuric acid, and after some days, when 
the hydrocarbon has dissolved, heating the tube in a water-bath. The 
condensed products separate ou the surface of the acid; when dried 
(finally by boiling with sodium) they are fractioned. That portion 
which boils between 102—104° consists of isodibutylene, a colourless 
liquid, of sp. gr. at 0° = *734. 

Isodibutylene combines directly with bromine to form a rather un- 
stable bromide, CsH,.Br:.. By boiling with caustic potash, or even by 
distillation, this bromide is decomposed into HBr and C,H,;Br. 
Fuming hydrochloric acid at 100° gives with isodibutylene a compound, 
CsH,,Cl, which is a light oily body, stable at ordinary temperatures, 
but partially decomposed by distillation, HCl being given off. B.p. 
145—150°. 

An iodide, CsH,;I, is obtained, with even greater ease, by saturating 
the hydrocarbon at 0° with hydriodic acid gas. This iodide is at- 
tacked, even at 0°, by moist silver oxide. The product of the reaction, 
dried by anhydrous baryta, consists of regenerated isodibutylene and a 
uew octylic alcohol, CsH,,O, named ‘sodibutol. This alcohol is a colour- 
less thick liquid of characteristic odour, which boils at 146°5—147'5", 
and solidifies at 20°. Sp. gr. at 0° = °8417. Its alcoholic nature 1s 
proved by its yielding, when treated with phosphorus pentachloride, 
the same chloride that is produced by the action of hydrochloric acid 
upon isodibutylene. It belongs to the class of tertiary alcohols, the 
general properties of which it shares. Its iodide, when treated with 
silver nitrite, gives neither a nitrolic nor a pseudonitrolic acid (Victor 
Meyer’s test). 

In order to determine its constitution, isodibutol was submitted to the 
regulated action of oxidizing agents ; it gave, besides unaltered alcohol 
and isobutylene, the same products as are furnished by oxidation of 
isodibutylene, but no ketone or aldehyde, a further proof that it 1s 
neither a primary nor a secondary alcohol. It was only necessary then 
to study the oxidation of isodibutylene. This body was therefore 
treated in the cold for six days with a mixture of sulphuric acid and 
potassic dichromate. Carbonic acid was continuously evolved. The 
mixture was then distilled, that part of the distillate which contained 
oily drops being collected separately from the clear acid liquid which 
subsequently passed over. This clear liquid contained principally 
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acetic acid. The first distillate was treated with potassic carbonate, 
when much of the oil dissolved. The undissolved oil was removed, and 
the remaining alkaline liquid again distilled. From the first portions 
of liquid which now passed over acetone was easily separated by po- 
tassic carbonate in excess; not, however, in large quantity, probably 
because much of it had been oxidized to acetic acid. The alkaline so- 
lution, after removal of the acetone and oil, gave, on treatment with 
sulphuric acid, acetic and trimethyl-acetic acids, of which several charac- 
teristic salts were prepared. Since trimethyl-acetic acid does not give 
acetone on oxidation, it is thus evident that the primary oxidation- 
products of isobutylene are acetone and trimethyl-acetic acid, thus: 
CsHis + O; = C5;5HO, + C;3H,0. The acetone is partially oxidized to 
acetic acid. 

This experiment establishes the constitution of isodibutylene. For of 
the two products one contains three, the other two methyl! groups ; from 
which it must be inferred that the molecule of isodibutylene contains 
jive such groups. Three of these must be united to one carbon-atom to 
form tertiary butyl (CH;);C—, which appears in the trimethyl-acetic 
acid, the remaining two methyds forming with another carbon-atom the 
group (CH;),.C—, which by oxidation yields acetone. From these 
considerations the formula of isodibutylene may be inferred to be 
(CH;);C—-CH—C(CH;).; and that of the corresponding tertiary 
alcohol isodibutol (CH;);C-—-CH,.—C(CH;).OH. The oxidation of the 
hydrocarbon follows the general rule for the series C,H,,, viz., that 
the carbon-atoms separate at the junction C—C. 


(CH,),C—CH—C(CH,), + O; = (CH,)C—CO,H + (CH,),CO. 


This constitution of isodibutylene granted, the mode of its formation 
from trimethyl-carbinol is the following: (1) part of the alcohol splits 
up into water and isobutylene ; (2) one molecule of isobutylene unites 
with one of unaltered trimethylcarbinol, water being again eliminated. 
The course of the reaction is quite analogous to Collarits’ and Merz’s 
synthesis of aromatic ketones by the action of phosphoric anhydride 
upon a mixture of a hydrocarbon and an acid, or to Wischnegradsky’s 
synthesis of diamylene (Deut. Chem. Ges. Ber., viii, 434). 

To account for the second phase of the reaction, the author remarks 
that methyl groups and their derivatives are in general less prone to 
enter into reaction than the groups —-CH, or —CH, and their deri- 
vatives. The different degrees of stability are well observed in the 
alcohols of the three categories and the bodies allied to them, the 
radicles of the primary alcohols being least inclined to part with the 
hydroxyl or other simple radicles united to them, while in the tertiary 
alcohols and their allies such separations take place with the greatest 
ease. When therefore trimethylcarbinol is partially resolved into 
water and isobutylene, the feebly-bound hydroxyl! of the undecomposed 
alcohol combines more readily with the hydrogen in the group — CH, of 
the hydrocarbon than with that belonging to the more stable methyl- 
groups of its own molecule, thus— 


(CH;),C:(OH) + HCH—C(CH;).=(CH;);C—CH—C(CH;). + H.0. 
On the other hand, when isobutyl alcohol, CH.(OH)—CH(CHs)., 
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separates partially into water and this same (iso-) butylene, no such 
condensation takes place, because the alcoholic hydroxyl unites with 
the hydrogen of the group —CH in its own molecule, rather than 
with that of the — CH, of isobutylene. 

These considerations, somewhat modified, will also explain why 
secondary butyl alcohol, on treatment with sulphuric acid, gives, as a 
principal product, pseudo-butylene, but no dibutylene. Here the al- 
coholic hydroxyl tends to combine either with the hydrogen of the 
pseudo-butylene, CH; CH — CH—CH,, first formed, or with that of 
the —CH, in its own molecule. The proximity of the latter deter- 
mines its union with it, and consequently the complete conversion of 
the alcohol into pseudobutylene. 

The higher-boiling portions of the oily acids from the oxidation 
of isodibutylene were, after a tedious investigation, found to consist of 
trimethylacetic acid and a new octylic acid, CsH,,O., the separation of 
which was ultimately effected by preparing the cadmium salts, and 
fractionally distilling the acids extracted from them. This octylic acid 
is a colourless oily liquid, smelling like trimethylacetic acid, and boil- 
ing with partial decomposition at 205—218°. Its constitution is best 
expressed by the formula, C(CH;);—CH.—CH(CH;)COOH : since the 
carboxyl group must be formed at the expense of one of the five methyl 
groups of isodibutylene, and it is reasonable to assume that the group 
oxidised is one of those lying nearest to the point of attack of the 
oxidizing agent, the doubly-united carbon atoms C—C. The forma- 
tion of this acid from isodibutylene appears strange at first sight, but 
is not without analogy, since oxidation of the hydrocarbons C,H;,, 
appears in general to furnish the same products as that of the 
corresponding tertiary alcohols. Thus the author has found that a 
certain quantity of isobutyric acid may be obtained by oxidation of 
trimethylcarbinol. Now this octylic acid may be regarded as isobutyric 
acid in which hydrogen is displaced by tertiary butyl (CH:);C—, iso- 
dibutol and isodibutylene being similarly derived from trimethylcarbinol 
and isobutylene respectively. It may be assumed that in both cases, 
by the successive removal and addition of water, an isomeric alcohol 
is first produced, which is then oxidized to the acid. Thus, when 
trimethyl! carbinol is oxidized-— 


(1.) (CH,),C(OH) = CH;—C—(CH;), + H,0. 


which furnishes isobutyric acid (CH;),CH—CO,H ; and when isodi- 
butylene is oxidized— 


(1.) Bt—CH—C—(CH,), + H,0 = Bt—CH,—C(0H)(CH,)»; 
(2.) Bt—CH,—C(OH)(CH,), = Bt—CH,C(CH,)—CH; + H.0. 
Bt—CH,—C(CH,) H—CH.0H, 


which yields the above octylic acid. 

In support of this explanation the author mentions that he has 
found, amongst the oxidation-products of isodibutylene, a body derived 
from the octylene, C(CH;);—CH.—C(CH;) = CH., whose existence 1s 
assumed in equations (2) and (8). This hydrocarbon would, upon ox!- 
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dation, separate at the doubly-joined carbon atoms, and give, as a first 
product, a ketone, C(CH;);—CH.—CO—CH;; and, in fact, the oily 
products insoluble in potassic carbonate were found to consist of a 
mixture of isodibutylene, and of a ketone of this composition boiling 
between 125 ‘and 130°. The peculiar deportment of this body with 
metallic sodium, which indeed first drew attention to it, is also ex- 
hibited by an undoubted ketone, namely, ethylisopropyl ketone, prepared 
by acting with zinc-ethyl on isobutyryl chloride; these bodies do not 
attack the metal in the cold, but dissolve it rapidly when warm, giving 
solutions which, in contact with air, quickly assume a blood-red 
colour, finally passing into brown. On the other hand, it is not oxi- 
dized by silver oxide; it does not combine with acid sodium sulphite, 
nor does it throw down ferric hydrate when boiled with ferric chloride, 
properties which distinguish it from the aldehydes and oxides of the 
class to which ethylene oxide belongs. Finally, when oxidised with 
sulphuric acid and potassic bichromate, it yields acetic and trimethyl- 
acetic acids, as follows :— 


((CH;);—CH.—CO—CH, + Q, = C(CH,);—COOH + CH;(COOH). 


This reaction is decisive with respect to its constitution. 

The views unfolded in this paper receive some support from the 
author’s observations on the action of sulphuric acid upon amylene 
(trimethylated ethylene) from tertiary amyl alcohol. Here the suc- 
cessive assimilation and separation of water take place without any 
change in position of the hydroxyl. In the cold sulphuric acid con- 
verts this amylene into diamylene. But when tertiary amyl alcohol 
is heated to 100° in a tube with three times its volume of a mixture of 
equal weights of sulphuric acid and water, the principal product is 
uncondensed amylene, which floats on the surface of the acid. If now 
the tube be laid on its side for some days, and occasionally shaken, the 
hydrocarbon again dissolves, i.e., assimilates water to reproduce the 
alcohol; and these operations may be repeated several times. Here, 
then, is an example of dissociation, and of gradual union of the dis- 
sociated bodies to form the original compound. In the case of isodi- 
butol, on the other hand, the dissociated products (isodibutylene and 
water) would reunite to form, not the original alcohol, but an 
isomeride. 

Let it be supposed that, in a mixture of tertiary alcohol and sul- 
phuric acid, some molecules are dissociated even at low temperatures, 
as Wislicenus has observed for concentrated lactic acid, and Berthelot 
for saline solutions. Under ordinary conditions chemical equilibrium 
is established when a small number of hydrocarbon molecules and a 
large number of molecules of alcohol are present; in the warm mix- 
ture, on the contrary, the hydrocarbon molecules preponderate. It 
may now be assumed, (1) that in certain cases the dissociated products 
unite to form, not the original molecules, but new ones isomeric with 
them; and (2) that these new molecules also undergo dissociation. 
Under these circumstances chemical equilibrium would be established 
between certain quantities of the two isomeric alcohols, the hydro- 
carbon and water. Such a condition of equilibrium might even occur 
in the absence of a reagent, such as sulphuric acid, to bring it about, 
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and the composition of an apparently homogeneous mixture might 
then be different at each moment of time. Between the isomeric 
molecules present there would be the same “ struggle” (“ Concurrenz”’ 
Pfaundler, Pogg. Annalen, 1874, Jubelband, p. 189) which takes 
place between molecules of different kinds. In most homogeneous 
gaseous or liquid substances the number of molecules of one kind is 
exceedingly great, that of molecules of one or more other kinds, 
vanishingly small ; the chemical structure of such a body may fairly be 
discussed. Cases however may occur, in which the quantity of one of 
the isomeric bodies present is not infinitesimal; here, then, the mole- 
cules of the two kinds would be in a state of continual “struggle,” 

This, of course, renders the investigation of such a mixture difficult. 
since its reactions must vary with the conditions of experiment. As 
examples of such duality of structure, cyanic and hydrocyanic acids 
might be cited. From this point of view it is impossible, and indeed 
unnecessary, to determine whether cyanic acid is really carbimide or 
a hydrate of the radicle cyanogen, or whether hy drocyanic acid is a 
nitril or a carbylamine. By the adoption of such views our concep- 
tions of chemical constitution would acquire a less absolute meaning; 
but many phenomena, as, for example, the frequent appearance of 
secondary products in reactions, would be explicable. Ch. B. 


Constitution of Amylene from Fermentation Amy] Alcohol. 
By Evrexorr (Deut. Chem. Ges. Ber., x, 1904—1905).—The author 
establishes the presence of the hydrocarbons 


(CH,),CH.C=CH and CH,.CH;.CH = CH.CH, 


in ordinary amylene. The latter he regards as being formed from the 
optically active alcohol, in virtue of a re-arrangement of its atoms, 
precisely as trimethylethylene is formed from the optically inactive 
alcohol. C. F. C. 


Formation of Allylene from Bromocitrapyrotartaric Anhy- 
dride. By E. Bourgoin (Compt. rend., Ixxxv, 710).—Bromocitra- 
pyrotartaric anhydride was dissolved in water, saturated with ammonia, 
and to the solution excess of silver nitrate was added, then the mixture 
was heated for some hours at 130°, in sealed tubes: When the tubes 
were opened, a larger quantity of gas was disengaged, consisting of 
carbon dioxide and allylene, some “of which gave ‘the characteristic 
yellow precipitate with ammonio-cuprous chloride. The bromocitra- 
pyrotartrate of silver appears to have split up, as shown by the equa- 
t.on :—C;H,AgBrO, = AgBr + 2CO, + C3Hy. R. 


Action of Sodium on Tetrachloromethane and Bromoben- 
zene. By J. Guarescur (Deut. Chem. Ges. Ber., x, 1748).—When 
sodium is added to mixed ethereal solutions of these substances, a 
violent reaction takes place, sodium chloride and bromide being depo- 
sited. Amongst the products are pentaphenylethyl chloride, 

(C.H;)sC—C(C.H;)2Cl, 
diphenyl, two other substances melting at 61°5° and 83°, and chlori- 
nated compounds. J. B. 
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On the Limits of Etherification. By M. Berrueror (Compt. 
rend., Ixxxv, 883).—During the researches of the author and Saint- 
Gilles, on etherification, sixteen years ago, a certain number of mix- 
tures were put aside in sealed tubes. The author now gives the results 
of the reactions. 

Equivalent Weights of Ethyl Alcohol and Acetic Acid.—T wo specimens 
prepared in 1862, contained, in November, 1877, 65 and 65:4 per cent. 
of acetic ether respectively. These numbers approach very near to 
those obtained in the original experiments (Ann. Chim. Phys. [3], 
Ixviii, 239), by heating the mixtures in sealed tubes nearly full of 
liquid. 

' presence of water the same results are obtained; a mixture of 
acetic acid and alcohol with 4 per cent. of water contained, after 8 
years, 63°8 per cent. of acetic ether, coinciding with the limit obtained 
in the original experiments (loc. cit., p. 301). 

Another experiment, with equivalent weights of glycerin and acetic 
acid, gave, after 64 years, 71 per cent. of etherified acid. The limit 
obtained by heating the mixtures was 69°35. 

Tartaric Acid and Alcohol_—A mixture of 28 per cent. alcohol, 
11'8 per cent. tartaric acid, and 60°2 per cent. water, left for 12 years, 
had lost 32°2 per cent. of its original acid. The same mixture when 
heated, had lost 32°5 per cent. This acid, being bibasic, existed partly 
as neutral ether, partly as ethyl-tartaric acid. The present mix- 
ture contained 1°3 per cent. of neutral ether, 5 per cent. of ethyltartaric 
acid, and 5°5 per cent. of unchanged acid. The mixture obtained by 
heating to 135°, contained 1 per cent. neutral ether, 5°7 per cent. ethyl- 
tartaric acid, and 5°1 per cent. of unchanged acid. A mixture of ordi- 
nary alcohol and valeric acid, left at the ordinary temperature for 
16 years, contained ethyl-valeric acid and water, which had separated 
in the liquid form at the bottom of the tube. In this tube the per- 
centage of etherified acid was 81:7, instead of 65°8 cbtained at 200°. 
This difference is due to the fact, that at 200° the water does not 
separate, whilst at the ordinary temperature it is removed from the 
field of action, and thus allows the etherification to go on further. 

These experiments verify the general laws of etherification, and par- 
ticularly the identity of the limits of combination between alcohols and 
acids, from the ordinary temperature up to 260°. C. W. W. 


Etherification of Secondary Alcohols. By N. MenscuurKin 
(Deut. Chem. Ges. Ber., x, 1898—1902).—The results of this investi- 
gation are contained in a comprehensive table, from which it is seen :— 

(a.) That the absolute initial velocities of etherification of the 
secondary alcohols are about 30 less than those of the corresponding 
primary alcohols, They differ from one another, the velocity being 
greatest in the case of dimethyl carbinol; less by 3 in that of ethyl- 
methyl carbinol, again decreasing by 3 in the case of methylisopropyl 
carbinol, but at this point remaining constant for all secondary alcohols 
Containing four or more carbon-atoms. 

(4.) Whereas the absolute velocities of etherification during the 
first hours of observation are practically the same for all primary 
alcohols, these observed velocities for the secondary alcohols are 
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found to differ from one another, even in cases where the initial velo- 
cities are identical. Further, the absolute velocities observed during 
the second and subsequent hours are greater for the secondary than 
for the corresponding primary alcohols. 

(c.) During the earlier hours, greater velocities are observed in the 
case of alcohols of smaller molecular weights; after the lapse of 
36 hours these differences disappear, the etherification during this 
interval being found equal for all secondary alcohols hitherto investi- 
gated. Subsequently the velocities of etherification of the secondary 
alcohols increase with increase of molecular weight. 

(d.) The relative initial velocities are found to decrease with increase 
of molecular weight, and are much smaller than those of the corre- 
sponding primary alcohols. 

(e.) Of the secondary unsaturated alcohols, both absolute and rela- 
tive initial velocities are less than those of the saturated alcohols. 

(f.) The observed limit of etherification exhibits a percentage in- 
crease of 1-1 for each carbon-atom added to the alcohol molecule. The 
limit is less for the corresponding unsaturated alcohols. 

The author finds that the etherification of methylisopropy] carbinol 
follows a somewhat abnormal course, which fact he refers to a conver- 
sion of the alcohol on prolonged heating into the isomeric dimethy]l- 
ethyl carbinol. Secondary octyl alcohol exhibits a similar deviation, 
which is similarly explained. C. F. C. 


Action of Methyl Iodide upon Sulphur. By H. Kuincer 
(Deut. Chem. Ges. Ber., x, 1880—1881).—By heating methyl iodide 
(2 mols.) with sulphur (1 mol.) in sealed tubes to 160—190°, the 
author has obtained trimethysulphiodide, crystallising from alcohol in 
colourless prisms. The corresponding free base is at ordinary tempera- 
tures a heavy oil, soluble in water in all proportions ; its aqueous solu- 
tion exhibits strongly alkaline properties, and does not undergo decom- 
position on boiling. 

The author has obtained the platinochloride, {(CH;),S.Cl}PtCh, 
crystallising in a form compounded of the cube and octahedron. 


C. F. C. 


Brominated Ethylic Ether. By Fr. Kesset (Deut. Chem. Ges. 
Ber., x, 1667—1676).—The author has obtained, by the action of 
bromine on ethylidene oxychloride, [(CH;—CHCl).0 + 16 Br], in 
sealed tubes at 210°, the following amongst other products :— 

1. C,H,Br,O (octobromether), a thickish liquid, fuming slightly in 
the air, insoluble in water. It is decomposed by distillation at ordi- 
nary pressure, but distils at 132—135° at reduced pressure (450— 
470 mm.). 

2. C.H,Br,, a body crystallising in pearly scales, easily soluble in 
ether, alcohol, and carbon bisulphide, insoluble in water. It melts at 
52°, and boils at 220°. 

3. Tribromacetic acid. 

Bromine acting on ethylidene oxychloride [(CH;—CHCl),0 + 4Br] 
in open vessels at 100° forms a syrupy, yellowish liquid, which fumes 
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in the air, and is decomposed by distillation. Its composition agrees 
with the formula, C,H,B,O (tetrabromether). The same substance is 
formed by saturating ethylidene oxychloride with bromine, at 115— 
120°. 

The foregoing brominated ethers (octobrom- and tetrabrom-ether) 
are both decomposed by heating with water, the former yielding hydro- 
bromic acid and bromoform, the latter hydrobromic acid, crotonalde- 
hyde, and resinous products. From the analogy of this behaviour with 
that of ethylidene chloride (which yields hydrochloric acid by decom- 
position with water), the author concludes that the brominated ethers 
both contain the residue, —CHBr—O—CHBr—, and accordingi, 
assigns to them the following formule :— 


CBr;—CHBr—O—CHBr—CBr; (octobromether) ; 
CH,Br—CHBr—O—CHBr—CH,Br (tetrabromether). 
J. R. 


Action of Sulphuric Acid on Mixed Ethers. By E.rexorr 
(Deut. Chem. Ges. Ber., x, 1902—1904).—The author has further 
investigated the decomposition of ethyl-isocrotyl oxide by sulphuric 
acid (1 per cent.), and has proved that this ether is formed in accord- 


ance with the equation— 
(CH;),.C —— CH.OC,H; + H,O = (CH;),.CH.COH + C,H;OH, 


its formation being therefore analogous to the similar decomposition 
of the simple and mixed ethers. LEthylisopropyl oxide is entirely de- 
composed, on heating with the dilute acid, into ethyl and isopropyl 
alcohols; this property of ready decomposition the author regards as 
peculiar to all ethers of secondary and tertiary alcohols. Ethyl-allyl 
oxide subjected, as a type of unsaturated compounds, to the same 
action, was resolved into ethyl and allyl alcohols ; this result disproves 
Butlerow’s view of the decomposition of the ethers of unsaturated 
alcohols at the point of union of the carbon-atoms by the double bond. 
The author further shows that ready resolution of these bodies is con- 
ditioned by the presence of unsaturated radicles. 

The formation of ethylene by the action of Na upon CH;.CHClh, 
the author regards as occurring in two stages, the first consisting in 
the resolution of the latter body into CH.CHCl + HCl; the second 
in the reduction of the vinyl chloride thus formed to ethylene. 

C. F. C. 


Selenium-compounds. By L. v. Pizver.ine (Liebig’s Annalen, 
clxxxv, 331—839).—EHthyl Monoselenide.—The author obtains this sub- 
stance by digesting phosphorus pentaselenide (P,Se;) with potassium 
ethysulphate, potash, and water at 50° and submitting the product to 
fractional distillation. The distillate consists for the most part of 
ethyl monoselenide, contaminated, however, with traces of diselenide, 
which are removed by digesting the distillate with more potassium 
ethylsulphate, potash, and water, with the addition of a little phos- 
phorus, and distilling afresh. 
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Pure ethyl monoselenide, (C,H;).Se, thus obtained is a clear, colour. 
less, mobile, highly refractive liquid, smelling like the light hydro. 
carbons and boiling at 108°. It mixes with alcohol and ether in all 
proportions. ; 

Triethyl-selenonium Iodide—Ethyl monoselenide and ethyl iodide, 
when mixed in molecular proportions, combine slowly at the ordi. 
nary temperatures to form white crystals of the compound Se(C,H;,),I. 
This substance is stable in the air, not hygroscopic, but very easily 
soluble in water and alcohol, and sparingly in ether. It sublimes 
completely between 80° and 126° without melting, but undergoing 
dissociation into ethyl monoselenide and ethyl iodide, which collect in 
the receiver and recombine in the course of 12 hours to form triethyl- 
selenonium iodide. The author finds by direct experiment that triethyl. 
telluronium iodide behaves in the same manner. 

Triethyl-selenonium Hydroxide, Se(C.H;);HO.—This substance is 
formed by the action of silver oxide on triethyl-selenonium iodide. 
It is a powerful base, forming a syrupy solution which absorbs car. 
bon dioxide and water with avidity. Its salts are all crystalline: they 
have the odour of leeks and a burning bitter taste. With the excep. 
tion of the tartrate, they all deliquesce rapidly in the air, and hence 
cannot well be analysed. 

The tartrate, Se(C.H;),C,H;O0, + 2H.0, crystallises in delicate 
needles of a pale rose-red colour: it dissolves very easily in water, 
forming an acid solution. 

The platinochloride, [Se(C,H;)3Cl],PtCl, crystallises in highly re- 
fractive red rhombohedrons. 

From the foregoing results the author arrives at the conclusion that 
selenium is an element of variable atomicity, being bivalent in the 
compound (C.H;).Se, and quadrivalent in the compounds— 


(C.H;)2SeC,H,I and (C.H;)2SeC.H;(OH). J. R. 


Action of Alcoholic Soda on Etherie Nitro-compounds. By 
Fitipp Hess and JOHANN Scuwas (Wien. Akad. Ber., lxxv, 702).— 
Beckerheim has proposed to determine the amount of nitro-substitution 
in such substances as nitroglycerin, nitrocellulose, &c., by saponifica- 
tion with standard alcoholic potash and titration of the alkali not 
converted into nitrate. The authors find that this process gives results 
far too high, as the reaction is a complex one, nitrite being formed and 
the alcohol (and possibly the glycerin) being oxidised to acetic and 
formic acids, aldehyde-resin, &c. Thus a specimen of nitroglycerm 
gave 15°72 and 15:65 per cent. of nitrogen by Dumas’s method (after 
correction by the results of a blank experiment with pure glycerin, 
whilst 25°3 and 26:0 were found by Beckerheim’s process. Analogous 
results appear to be produced with nitrocellulose, nitromannite, and 
similar bodies. Probably Beckerheim’s process would answer were the 
nitrite reduced to ammonia by nascent hydrogen and then estimated 


as such. C. R. A. W. 


Sugar in Grapes. By E. Macu (Dingl. polyt. J., ecxxv, 470— 
474).—In investigating the formation of sugar in plants the author 
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and F. Kurmann have examined numerous samples of must by means 
of Fehling’s solution and the polarizing apparatus of Ventzke and 
Soleil. 

Fifteen samples of grapes examined on October Ist, 1875, gave an 
average difference of 0°5 per cent. of sugar between the polarizing 
method, in which the sugar was calculated as inverted, and the method 
by Fehling’s solution. On the 15th of October an average difference 
of 2:02 per cent. was obtained, and on November 3rd, 4 per cent. 
Grapes preserved in a cool place gave, on November 20th, 8 per cent. 
of difference, and on December 28th, a difference of 10°5 per cent. 
between the two methods. Hence the later the grapes are examined, 
the greater the error in calculating the sugar as inverted sugar, since 
the levulose seems to predominate more and more over the dextrose. 

The juice of several samples of apples gave differences of from 1 to 
13 per cent. The juice of pears gave from 5 to 20 per cent. difference. 
These show that the calculation as inverted sugar is erroneous. 

Experiments made on fermenting must show that the levulose fer- 
ments most quickly at the first,-but soon the dextrose is most rapidly 
acted upon. 

Fresh must was set to ferment after the addition of about 1} per 
cent. of cane sugar. After four days 0°93 per cent. of cane sugar 
remained ; after ten days 0°27 per cent.; after sixteen days the whole 
had disappeared, but the fermentation of the sugar originally present 
in the must was completed only after thirty-one days. From this 
and other experiments it is inferred that must treated with cane 
sugar will always yield wine giving a left-handed rotation, whilst 
must treated with commercial grape sugar will yield wine giving a 
right-handed rotation. 


Physical Properties of Quercite. By L. PRuniIER (Compt. rend., 
Ixxxv, 808—810).—The specific gravity of quercite is 15845. It 
crystallises in the clinorhombic system, and the crystals have a dextro- 
gyratory power, [a]p = 24°17’. R. R. 


Cyanogen-compounds of Gold, By C. G. Linpsaum (Deut. 
Chem. Ges. Ber., x, 1725).—The author has prepared and analysed the 
following compounds :— 

Potassium Aurocyanide, KCy.CyAu.—Prepared by Himly’s method. 

Potassium Auricyanide, KCy.AuCy, + 14 aq.—Formed by the action 
of potassium cyanide on perfectly neutral gold chloride. 

Potassium Iodauricyanide, KCy.CyAul, + aq.; bromawricyanide, 
KCy.CyAuBr, + 8 aq.; and chlorauricyanide, KCy.CyAuCh + aq.; 
the last formed by the action of chlorine on the iodine-compound. 

Sodium Aurocyanide, NaCy,Au; bromauricyanide, NaCy,AuBr, + 
2 aq., formed by the direct action of bromine. 

—* Aurocyanide, (NH,)Cy,Au.—Gives off ammonium cyanide 
a 2 

Barium Aurocyanide, BaCy2.Cy,Au, + 10 aq.; dodauwricyanide, 
BaCy,Au,I, + 10 aq.; bromaurocyanide, BaCy,Au.Br, + 10 aq.; and 
chlorauricyanide, BaCy;Au,Cl, + 8 aq. 

Strontium Aurocyanide, SrCysAu, + 8 aq., and the iodine, bro- 
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mine, and chlorine-compounds crystallises with 10 aq., 7—10 aq., and 
8 aq. respectively ; 

Calcium Aurocyanide, CaCy,Au, with 3 aq., and the iodine- and 
bromine-compounds, with 10 aq. ; 

Cadmium aurocyanide, anhydrous, and bromauricyanide, CaCy,Au.Bry 
with 6aq. 

Zine Aurocyanide, anhydrous, and brom- and chlor-auricyanides 
with 8 aq. and 7 aq. 

Cobalt Aurocyanide; auricyanide, CoCy,Au,Cy, + 9 aq.; iod- and 
brom-auricyanides, with 10 aq. and 9 aq. J. BR. 


Dibrom-ethylearbylamine. By M. TcHerniax (Compt. rend., 
Ixxxv, 711).—According to the author’s analysis, dibrom-ethylcarbyl- 
amine has the formula NC;H;Br., and may be regarded as cyanate of 
ethyl, the oxygen of which has been replaced by bromine. 

R. R. 


Nitrosoguanidine. By M. JoussE in (Compt. rend., lxxxv, 548— 
550).—Nitrosoguanidine is obtained by dissolving nitrate of guanidine 
in excess of nitrous and fuming nitric acid. After the solution has 
stood for 24 hours, it is poured into an excess of cold water, when the 
nitrosoguanidine is precipitated in acicular crystals. These are colour- 
less and flexible, soluble in hot water and boiling alcohol, insoluble in 
ether and chloroform. Submitted to a gradually increasing tempera- 
ture, nitrosoguanidine loses ammonia at 220°, the crystals becoming 
opaque without change of form. At higher temperatures cyanogen 
compounds are given off and a stable yellow substance remains, which 
is probably hydromellone. R. R. 


Action of Hydrogen Sulphide on Propyl Aldehyde. By W. 
ALEXEJEFF (Deut. Chem. Ges. Ber., x, 1739).—By saturating with 
hydrogen sulphide an aqueous solution of propyl aldehyde acidified 
with hydrochloric acid, the author has obtained a colourless liquid, 
lighter than water, agreeing approximately in composition with the 
formula C;H,O + C.H,S. The further action of hydrogen sulphide 
results in the production of a viscid liquid, heavier than water, and 
having the characteristic odour of the thioaldehydes. This substance 
is still under examination. J. R. 


Thialdehydes. By H. Kuiincer (Deut. Chem. Ges. Ber., x, 
1877—1880).—By converting the amorphous or @-benzothialdehyde 
into the B-modification (m.p. 225°) by the action of iodine in small 
quantity on its concentrated solution in benzene, and heating the 
latter with metallic copper, the author obtains stilbene in the propor- 
tion of 60 per cent. of the weight of 8-thiobenzaldehyde employed. 

By the action of methyl iodide (26 grams) upon thiacetaldehyde 
(10 grams) the author obtains trimethyl sulphiodide, .(CH;),SI (10 
grams). This reaction corroborates the tri-molecular view of the 
constitution of thiacetaldehyde. It appears to take place according 

to the equation— 


(CH);.83.(CHs); + 3CHsI = S(CH;)3I. + (CH;.CHI.S),.CH.CHs. 
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The a-thiobenzaldehyde dissolves with difficulty in ethyl iodide, and 
is converted into the 8-modification which separates in the form of fine 
needles. C. F. C. 


Molecular Volumes of the Silver Salts of Organic Acids. 
By H. ScropeEr (Deut. Chem. Ges. Ber., x, 1871—1875).—The author 
has continued his researches, and obtains results which further estab- 
lish the existence of a simple numerical ratio between the molecular 
volumes of the silver salts of organic acids, that they are in fact 
multiples of a unit denominated by the author a “ silberstere” = 5°14 
= one-half the at. vol. of silver. In the case of the fatty acids the 
molecular increment of CH. determines an increase of 3 steres = 15°4 
in the molecular volume of the corresponding silver salts. The author, 
however, finds that the molecular volume of normal silver caproate is 
less by 2 X 5°1 than that of its isomeride the salt of the fermentation 
acid, and that the mean of the two quantities thus differing, and 
not either of the quantities themselves, is identical with the number 
obtained by calculation from the observed mol. vol. of silver acetate. 
On the other hand, silver isovalerate exhibits in its mol. vol. the normal 
difference of 3 x 5°14, from the mol. vol. of the normal butyrate. 
The author further finds the mol. vol. of silver benzoate (cryst.) to be 
20 x 5°14, and that of the succinate (cryst.) to be 17 x 5:14. 

C. F. C. 


On Brominated and Chlorinated Ethyl Acetate. By F. 
Krssew (Deut. Chem. Ges. Ber., x, 1994—2000).—Dibromethyl acetate, . 
CH;—CO—O—CHBr—CH,Br, is obtained by the action of bromine 
on monochlorethyl acetate at 100—103°. The product is a yellow oily 
liquid fuming strongly in the air; it is insoluble in cold water, but 
decomposes slowly on long standing; in boiling water it dissolves 
completely with decomposition, crotonic aldehyde being evolved. It 
distils with partial decomposition at 180—240°; under a pressure 
of 360 mm. it boils at 132°. The distillate thus obtained has the same 
refractive index as glass, and a sp. gr. of 1°962 at 17°. 

Trichlorethyl acetate, C,H;02.C,Cl;H2, is produced by acting on 
monochlorethyl acetate with chlorine in presence of a little iodine 
at 120°. It is an almost colourless syrupy liquid, and distils with 
partial decomposition at 250—280°. On boiling with water it yields 
acetic acid and other products. T. C. 


Remarks on the Conversion of Chloral into Dichloracetic 
Acid. By V. Meyer (Deut. Chem. Ges. Ber., x, 1740).—With regard 
to Wallach’s discovery of the conversion of chloral into dichloracetic 
acid, the author points out that it is a general property of aldehydes 
in alkaline solutions to take up the elements of water, one molecule 
of aldehyde being thereby reduced, while another is oxidised. Thus, 
benzaldehyde is converted into benzoic acid and benzyl aleohol— 


2(C,H;—COH) + H,O = C,H;—CH,OH + C,H;—COOH. 
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Glyoxal is converted by alkalis into glycollic acid— 


COH—COH + H,0 = CH,OH—COOH. 
Glyoxalic acid is resolved into glycollic and oxalic acids— 
2(COOH—COH) + H.0 = CH.OH—COOH + COOH—COOH. 


In the analogous reaction with chloral, the hydrogen, instead of re- 
ducing a second molecule of the aldehyde, replaces an atom of chlorine, 
with simultaneous formation of hydrogen chloride— 


CCl;—COH + H,0 = CCl,H—COOH + HCl. 


The potassium cyanide in Wallach’s reaction acts merely as a feeble 
base, facilitating the separation of hydrochloric acid, as is shown by 
the fact that silver oxide acts in the same manner (Compt. rend., 1xi, 
- 953). ; 

The analogy of the reactions of aldehydes and chloral is rendered 
more apparent by writing them thus :— 


I, C,H;—COH + H,O = C,H;—COOH + H2; 
II. CH;—-COH +H, = C,H;,—CH,OH. 


I. CCl,—COH + H,O = CCl;—COOH + H.,; 
II. CCl,—COOH + H, = CCl,H—COOH + HCl. 


J. R. 


Action of Chlorine on Butyric Acid. By L. Batsiano 
(Deut. Chem. Ges. Ber., x, 1749).—Dry chlorine acts rapidly on warm 
butyric acid in direct sunshine, the products (with 2 mol. of chlorine 
to 1 mol. of the acid) being chiefly mono- and dichlorobutyric acids. 
These, when etherified by means of alcohol and hydrochloric acid, 
yield mainly ethyl monochlorobutyrate, the boiling point of which is 
168—169° under 741 mm. pressure, and its sp. gr. 1°072 at 0°. The 
ether is decomposed by water, even in the cold, but more rapidly 
when heated, hydrochloric acid being formed. 


Heptoic Acid (Ginanthylic Acid) from Ginanthol, and some 
ofits Derivatives. By Tu. Meutts (Liebig’s Annalen, clxxxv, 358— 
372).—The author obtained cenanthylic acid by distilling cenanthol 
(from castor-oil) with twice its weight of a mixture of 1 vol. of strong 
nitric acid and 2 vols. of water. The product was purified by conver- 
sion into barium salt and fractional crystallisation, the pure cenan- 
thylate crystallising first. Cinanthylic acid, liberated from the barium 
salt by sulphuric acid, is a clear, colourless, oily liquid of faintly aro- 
matic odour and burning taste, nearly insoluble in water, but easily 
soluble in alcohol and ether. It boils at 219° (mercury entirely in 
vapour) without decomposition, and solidifies at —12° to a crystalline 
mass, which melts at about —5°. Sp. gr. = 0°916 at 21°. The fol- 
lowing salts of the acid were prepared :— ; 

Ammonium Salt.—Formed by adding ammonia to the acid. Easily 
soluble in water, alcohol, and ether. Not crystallisable. 


ORGANIC CHEMISTRY. 135 


Potassium Salt.—Obtained by neutralising an alcoholic solution of 
the acid with potassium carbonate. It is left on evaporation as a 
white silky mass, devoid of crystalline structure. The salt dried at 
100° agreed in composition with the formula C;H,,0.OK. 

Barium Salt, (C;H,,0.),Ba.—Formed by boiling the acid with 
barium carbonate in excess. Crystallises from hot aqueous solution 
in white iridescent laminz, melting at 238—239° with decomposition. 
Soluble in 64 parts of water at 22°, and moderately freely in boiling 
alcohol of 85 per cent. 

Lead Salt, (C;H,30.),Pb.—Formed by double decomposition of the 
ammonium salt and neutral lead acetate. Soluble in boiling water, 
from which it crystallises on cooling, in white silky lamine melting 
at 78°. 

Copper Salt.—Precipitated by the ammonium salt from cupric sul- 
phate. A bluish-green powder, insoluble in water but soluble in boil- 
ing alcohol, which deposits it in blue-green prismatic crystals of the 
formula (C;H,3;0,)2Cu. 

Silver Salt, C;H,,0.Ag.—A white bulky precipitate, turning brown 
in the light. Insoluble in cold water and alcohol, sparingly soluble in 
boiling water. . 

Ethyl Ginanthylate, C;H\30.0C,.H;.—Formed by heating the silver 
salt with ethyl iodide. A clear, colourless, highly refractive liquid, 
insoluble in water but soluble in ether and alcohol, having a fruity 
odour and a burning taste. It distils at 186—188° without decompo- 
sition, and remains fluid at —14°. Sp. gr. = 0°871 at 21°. 

Gnanthonitril, C;Hi;N.—This substance is formed, together with 
enanthamide, by heating cenanthylic acid with potassium thiocyanate 
(Letts’s reaction). It is a clear, colourless, neutral liquid, insoluble in 
water but soluble in alcohol and ether. It boils at 175—178°. Sp. gr. 
= 0°895 at 22°. The nitril is decomposed by boiling with potash, the 
products being potassium cenanthylate and ammonia. It speedily 
undergoes alteration in the air. 

nanthamide, C;H,;,NO.—-Formed together with the preceding 
compound. When pure, it is easily soluble in water, alcohol, and 
ether. It crystallises from water in iridescent lamine and from 
alcohol in pointed needles. The melting point is 94—95° By boil- 
ing with water or with alkalis it is resolved into conanthylic acid 
and ammonia. 

The formation of the two preceding compounds is represented theo- 
retically by the following equations :— 


CNHS a. C,H,,0, = C,H,,N a co, _ H.S; 
CNHS + C,H,,02 — C,H,,NO + CSO; 


but in practice other decompositions go on at the same time, which 
very much reduce the yield of the above products. 

Enanthylic anhydride, (C;H,;0).0, obtained by distilling the acid 
with phosphorus pentachloride and heating the resulting cenanthylic 
chloride with potassium cenantbylate, is a colourless, thick liquid having 
a neutral reaction, and boiling at 268—271° without decomposition. 
Sp. gr. = 0°932 at 21°. It reacts with ammonia to form an amide 
identical in every respect with that described above. ‘2 J. R. 
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a.Methyl-S8-oxybutyrie Acid and «-Methylcrotonic Acid. B 
H. Rowrseck (Liebig’s Annalen, clxxxviii, 229—239).—It has been 
shown (Annalen, cxlix, 205) by Wislicenus that the ethylic ether of 
aceto-acetic acid is converted by treatment with sodium amalgam and 
water into the sodium salt of @-oxybutyric acid, and that the latter on 
heating splits up into water and solid crotonic acid (Zeitschr. f. Chem., 
1869, p. 325). The author finds that the same changes take place with 
the ethylic ether of .aceto-methyl-acetic acid. This body also com. 
bines with nascent hydrogen and yields «-methyl-G-oxybutyric acid— 


CH;—CO—CH(CH;)—C0.0.C.H; + Naz + 2H.O 4 
CH;—CH(OH)—CH(CH;)—CO.ONa + NaOH + HO.C,H;. 


The latter splits up on heating into water and a-methyl-crotonie acid, 
identical with that obtained by Frankland and Duppa from etho- 
methoxalic acid ( Annalen, cxxxvi, 1). G. T. A. 


a-Ethyl-8-oxybutyric Acid and Ethyl-crotonic Acid. By E. 
Watpscumipt (Liebig’s Annalen, clxxxviii, 240—248).—The action 
of nascent hydrogen on the ethylic ether of aceto-ethyl-acetie acid 
gives rise to the formation of «-ethyl-§-oxybutyric acid, and this, on 
heating, is converted into ethyl-crotonic acid identical with that ob- 
tained by Frankland and Duppa by the action of phosphorous chloride 
on the ether of diethoxalic acid. GS. ¥. &. 


Action of Chloranhydrides and Anhydrides upon Bibasic 
Diatomic Acids. By R. Anscutrz (Devt. Chem. Ges. Ber., x, 1881 
—1887).—The decomposition of anhydrous oxalic acid by benzoyl 
chloride in excess is proved by the author to take place according to 

: COOH , R’.COCI CO R'CO 
the equation :—R COOH + R’cOCI = R co? + RCO! + 2HCIl. 
Benzoic anhydride in the proportion of 80 per cent. of the theoretical 
yield was obtained. (The author has determined the boiling point of 
the latter to be 360°, the thermometer being completely enveloped by 
vapour.) By heating succinyl chloride (1 mol.) with succinic acid 
(1 mol.), succinic anhydride was formed in quantity approaching the 
theoretical. From this result the author concludes that the formation 
of trichloracetic anhydride from trichloracetic acid and phosphorus 
trichloride is immediately referable to a similar decomposition of the 
trichloracetic acid by trichloracetyl chloride, formed in the course of 
the reactions, and the truth of this he has established by direct experi- 
ment. By the action of acetic anhydride upon the corresponding 
acids, the author has prepared the following anhydride :—Diphenic 
(m. p. 211—212°) ; succinic (118°) ; phthalic (127°): camphinic (216— 
217°). The decomposition is represented by the general equation :— 


,COOH , RCO, _ »,CO ' 
R COOH + RCO? = R co? + R'.COOH. 


The decomposition of dibromosuccinie acid by acetic anhydride re- 
sulted in the formation of monobromomaleic anhydride (m. p. 125 ; 
b. p. 215°), most probably in the manner indicated by the equations— 
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(1) C,H, Br.0, + (C,H;0),0 = C,H,BrO, C.H;0.Br a. C.H,0, ; and 
(2) C,H,BrO, + (C,H,0),0 = C.HBrO, + 20;H,0;. 


By the action of fuming hydrobromie acid (4 mols.) upon mono- 
bromomaleic anhydride (1 mol.), the author obtains isobromomaleic 
acid, together with varying quantities of the two dibromosuccinic acids. 
Having also observed the decomposition at high temperatures of iso- 
bromomaleic acid into water and monobromomaleic anhydride, the 
author draws the probable conclusion that isobromomaleic acid is mono- 
bromofumaric acid. 

From a consideration of the results of this research the author pro- 
poses the inversion of the formule now assigned to maleic and fumaric 
acids on the one hand, and to the two dibromosuccinic acids on the 
other; but reserves the full discussion of the subject for a further 
communication. C. F. C. 


Diethylic Acetosuccinate and its Derivatives. By Max Covy- 
RAD (Inebig’s Annalen, clxxxviii, 217—226).—Ethylic acetosodacetate 
was treated with a sufficient quantity of ethylmonochloracetate to 
saturate the sodium with chlorine. The product: obtained yielded a 
liquid on fractional distillation between 254° and 256°, which consisted 
of C\oHis05, a formula which agrees with that of diethylacetosuccinate. 
This body consists of a eolourless liquid, which can be distilled un- 
changed, and possesses a faint ethereal smell. It is insoluble in water, 
soluble in alcohol, ether, benzene, and bisulphide of carbon. It is not 
coloured by ferric chloride, and can exchange a hydrogen atom for 
sodium. 

No other compound was formed in the above reaction, neither the 
ethylic ether of succinic acid, nor dehydracetic acid being able to be 
detected. Diethylacetosuccinate yields on saponification with strong 
alcoholic solution of potash acetic and succinic acids, and this is no 
doubt the way in which the succinic acid of Néldecke (Liebig’s Annalen, 
exlvii, 224) was formed. Whenit is decomposed with barium hydrate, 
however, it yields a ketonic acid, C;H,O;. This B-acetopropionic acid 
consists of large plates, which are very hygroscopic, and melt at 31°. 
It is easily soluble in water, &c., and decomposes the carbonates. It 
is probably identical with the levulinic acid of Grote and Tollens 
(Annalen, clxxv, 181). 

The ethyl ether of 8-acetopropionic acid was also obtained as a 
colouriess liquid, heavier than water, possessing a fragrant smell, and 
boiling at 203° to 205°. eS. %. & 


Synthesis of Pyrotartaric Acid from Ethyldiacetic Acid. By 
Max Conran (Liebig’s Annalen, clxxxviii, 226—228).—To a saturated 
warm solution of sodium in ethylic acetoacetate diluted with benzene, 
the quantity of the ethylic ether of «-bromopropionic acid correspond- 
Ing with thé sodium was added. The product of the reaction was the 
ethylic ether of 8-methylacetosuccinate. This body is capable of taking 
up an atom of sodium. On saponification with concentrated caustic 
potash, it yields pyrotartaric acid and @-acetoisobutyric - — 
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Action of Sulphuric Acid on Malic Acid. By W. Weira 
(Deut. Chem. Ges. Ber., x, 1744).—Malic acid is resolved by boiling 
with dilute sulphuric acid (boiling point, 135°) into carbon oxide, 
carbon dioxide, and aldehyde— 


COOH—CHOH—CH,—COOH = CO + CO, + CH;—CH(OH),; 
CH,—CH(OH), = H,0 + CH;—CHO. 
J. R. 


Asparagin-derivatives. By J. Guarescui (Deut. Chem. Ges. 
Ber., x, 1747).—On evaporating mixed aqueous solutions of asparagin 
and potassium cyanate, there remains a syrupy mass, which, when 
saturated with hydrochloric acid, deposits crystals of a body having 
the composition of amidosuccinuric acid— 


CO.NH,.—CH,— CH.NH,—COOH + KCNO.+ HCl = 
CO.NH,—CH.—CH.NH.CO.NH,—COOH + KCl. 


This product crystallises from water in hard, colourless prisms, 
sparingly soluble in water, and nearly insoluble in ether and alcohol. 
It melts at 137—138° with decomposition, a portion of it being con- 
verted into amidomalylureide, CO.NH,—CH,—CH.NH.CO.NH—CO, 
a body previously obtained by the author by fusing asparagin with car- 
bamide. The acid corresponding with this amide, 


COOH—CH,—CH.NH.CO.NH—CO, 


is produced on boiling amidosuccinuric acid with hydrochloric acid. 
J. R. 


Production of Racemic Acid in the Manufacture of Tartaric 
Acid. By E. Junerisziscu (Compt. rend., lxxxv, 805—808).—The 
author’s observations and experiments lead him to explain the appear- 
ance of racemic acid in manufacturing operations on tartaric acid, by 
the united actions on the solutions of heat and alumina, or an analo- 
gous oxide. R. R. 


The Distillation of Nitrobenzene, Ethylbromide, Ethylben- 
zoate, and Naphthalene by means of Steam. By A. NaumMANnnN 
(Deut. Chem. Ges. Ber., x, 2014—2017).—This is a continuation of the 
author’s previous paper on this subject (Deut. Chem. Ges. Ber., x, 
1421 and 1819; also p. 47 of this volume). 


Excess of temperature Vol. of water which distils 
of vapour over that B. P. of over with 100 c.c. of 
of the liquid. mixture. tie substance. 

Nitrobenzene .... 0°5° 99° 700 c.c. 
Ethyl bromide .. 0°0 37 1°35 c.c. 
Ethyl benzoate .. 0°4 99 581 c.c. 
Naphthalene ... 1°4 99 548 c.c. 

T. C. 


Propyl-isopropylbenzene. By Parzrnd and Spica (Dew. 
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Chem. Ges. Ber., x, 1746).—This substance is formed by the action of 
cumyl chloride on zine ethyl (Deut. Chem. Ges. Ber., ix, 581). It boils 
at 211—213° (bar. at 754 mm.). Sp. gr. at 0° = 0°8713. By oxidation 
with diluted nitric acid it yields propylbenzoic acid, C;H;.C;H,.CO.H, 
isomeric with cumic acid, and homoterephthalic acid, CO,H.C.Hy.C H:. 
CO,H. Propylbenzoic acid crystallises from ether and weak spirit in 
colourless needles, which dissolve also in benzene and chloroform, and 
melt at 138—139°. The crystalline ammonium salt, which is soluble 
in water, alcohol and ether, gives precipitates with salts of the heavy 
metals. 

-Homoterephthalic acid is nearly insoluble in all liquids. It is a 
yellowish powder, subliming at high temperatures, without melting. 
The silver and barium salts have been analysed. J. R. 


Reactions of Bromocymene. By Parerné and CoLomsBo 
(Deut. Chem. Ges. Ber., x, 1749).—A solution of bromocymene in 
xylene, mixed with a little ethyl acetate, is readily attacked by sodium- 
amalgam, the compound Hg(CH;3). being formed. This substance 
crystallises from alcohol in matted needles, which dissolve in benzene 
and xylene, melt at 134°, and sublime without decomposition. 

Bromocymene, heated to 100° with a mixture of concentrated and 
fuming sulphuric acids, yields two crystalline sulpho-acids, which are 
difficult to separate. J. R. 


Action of Sulphuretted Hydrogen on certain Nitro-com- 
pounds. By F. Briusrzin and A. Kursatow (Deut. Chem. Ges. 
Ber., x, 1992—1994).—When a current of sulphuretted hydrogen is 

assed through a warm alcoholic solution of dinitrochlorbenzene, 
C.H;Cl(NO,)(NO,),[1 : 2:4], m. p. = 53°, to which a little strong 
ammonia has been added, tetranitrophenyl sulphide is precipitated as a 
yellow body. An alcoholic solution of potassium sulphide, or better, 
sulphhydrate may also be used. Tetranitrophenyl sulphide crystallises 
from glacial acetic acid in yellow prisms; it dissolves with great diffi- 
culty in glacial acetic acid, and is practically insoluble in benzene, 
alcohol, and carbon disulphide ; it melts at 193°, and, when heated to 
120° with fuming nitric acid, yields the swlphione, [CsH3(NO:)2],50.(?), 
which melts at 240° and crystallises in yellow prisms. The above 
results are not what might have been expected from those previously 
obtained by Willgerodt (Deut. Chem. Ges. Ber., x, 1683), who found 
that dinitrophenyl mercaptan was produced by the action of aniline 
sulphydrate on the above dinitrochlorobenzene. 

Nitroparadichlorbenzene, CsH3.C1.Cl.NO.{1 : 4: 2], m. p. 55°, treated 
in a similar manner with ammonia, alcohol, and sulphuretted hydro- 
gen or with potassium sulphydrate, gives chluronitrophenylmercaptan, 
C.H;.(SH).Cl.NO.[{1 : 4: 2], crystallising in yellow plates, and melt- 
ing at 212°; it is difficultly soluble in glacial acetic acid, still less so 
in alcohol and carbon disulphide, but more easily in benzene. 

_ On treating the same nitroparadichlorobenzene with alcoholic potas- 
sium sulphide, dichlorodinitrophenylsulphide is produced, crystallising in 
yellow needles which melt at 149°. T. C. 


140 ABSTRACTS OF CHEMICAL PAPERS. 


Action of Aromatic Sulphonic Chlorides on Dimethylaniline. 
By W. Micuter (Deut. Chem. Ges. Ber., x, 1742).—The reaction of 
dimethylaniline with benzene-sulphonic chloride, benzene-disulphonic 
chloride, and naphthalene-sulphonic chloride, gives rise to beautiful 
blue colouring matters of extraordinary tinctorial power, together with 
colourless sulpho-compounds. The blue substances are basic and are 
decolorised by mineral acids. 

Trichloromethyl]-sulphonic chloride also reacts with dimethyl-aniline 
to form a colourless sulphuretted base. J. R. 


Action of Potassium Nitrite on Nitraniline and Aceto. 
nitranilide. By Armanp Miuuer (Chem. Centr., 1877, 204).—One 
equivalent of nitracetaniline or nitraniline, acidified with nitric acid, 
gives, on treatment with 14 to 2 equivalents of potassium nitrite, and 
subsequently with strong ammonia, a deep red crystalline precipitate 
which dries up to a red-brown powder, while the mother-liquor con- 
tains diazoamidonitrobenzene. In its properties this substance corre- 
sponds with Vogel’s “zinalin,” prepared from a rosaniline salt with 
nitrous acid. It is sparingly soluble in water, but dissolves with 
red colour in alcohol, ether, chloroform, and carbon disulphide; it 
dissolves with deep blood-red colour in caustic alkalis, and is pre- 
cipitated by acids in yellow flocks. It dyes silk a fine yellow. It is 
more easily prepared by dissolving 1 pt. of acetanilide in 8 pts. of 
nitric acid at 75°, adding an equal volume of boiling water, filtering 
through asbestos, and subsequent treatment with potassium nitrite 
and ammonia. It is probably phenol-di-diazonitrobenzene, C,sH);N;03. 

W. R. 


Derivatives of Triamidobenzene. By H. SatKxowsx1 (Deut. 
Chem. Ges. Ber., x, 1692—1697).—Triamidobenzene, when boiled for 
some hours with twice its weight of glacial acetic acid, is converted 
into acetylethenyl-triamidobenzene, CeH;(NH.C2H;0)(NH.C.H;)(NHz2) + 
2H.0. This substance crystallises in prisms, which dissolve very freely 
in hot water, but scarcely at all in cold. It melts at 85—90°, and 
when carefully heated gives off its water at 100°. When treated with 
hydrochloric acid, it does not form the hydrochloride, but is resolved 
into acetic acid and ethenyltriamidobenzene hydrochloride. The latter 
substance forms brilliant reddish triclinic crystals, easily soluble in 
water. Its composition agrees with the formula C,H3(N H,).(NH.C.Hs), 
2HCl + 13H,0. J. RB. 


Orthonitro- and Orthamido-Benzonitril. By Hiisner (Dew. 
Chem. Ges. Ber., x, 1713).—Orthonitrobenzoyl chloride reacts with 
strong aqueous ammonia to form orthonitrobenzamide, which crystal- 
lises in long colourless needles melting at 174°. This substance, when 
heated to 180° with phosphorus pentoxide, yields orthonitrobenzonitril, 
C.H,NO..CN, a colourless crystalline body dissolving easily in water 
and alcohol, and melting at 109°. ; 

Orthonitrobenzonitril, when treated with tin and hydrochloric acid, 
is converted into orthamidobenzonitril, C;H,NH:.CN, which erystal- 
lises in yellowish needles, melting at 103°, and dissolving easily 
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water, alcohol, and ether. The same product is obtained by heating 
ammonium orthonitrobenzoate. J. R. 


Action of Phosphorus Trichloride on Carbamides. By W. 
Weitu (Deut. Chem. Ges. Ber., x, 1743).—Phosphorus trichloride acts 
violently on carbamide when heated with it over the water-bath. 
Ammonia is eliminated in the form of phosphamide-compounds, the 
other products being biuret and an amorphous substance, which from 
its composition appears to be triuret. 

Monophenylearbamide yields, by similar treatment, monophenyl-biuret, 
a crystalline substance sparingly soluble in water, but easily in alcohol 
and ether. The reaction is as follows :— 


2(NH.—CO—NHC,H;) = NH.C,H; + C.0.N;H.C,H;. 


When monophenylbiuret is boiled with aniline, ammonia is expelled, 
and a fine crystalline substance, probably diphenylbiuret, is produced. 
J. R. 


Action of «-Dinitrochlorobenzene on Thiocarbamide. By 
WiLtGERopT (Deut. Chem. Ges. Ber., x, 1686—1688).—«-Dinitro- 
chlorobenzene dissolved in 90 per cent. alcohol reacts with thiocar- 
bamide, when heated therewith in sealed tubes, in such a manner that 
the chlorine-atom of the benzene-compound is replaced by the group 
HS, the chief product of the reaction being a-dinitrophenyl-mercaptan, 
HS.C;H;(NO,)2. This substance crystallises in short yellow needles, 
which melt at 275—280°. Its formation may be represented by the 
equation :— 


(NH;).CS + C.H;OH + HO + C,H;(NO,),Cl = C;H;(NO,).SH + 
2NH; + C.H;Cl + CO. 
J. R. 


Action of a-Dinitrochlorobenzene on Carbanilide. By WILL- 
GERODT (Deut. Chem. Ges. Ber., x, 1689—1691).—When these sub- 
stances are heated to 200° with water in sealed tubes, the following 
reaction takes place :— 


(NHC,H,),CO + C,H,(NO.).Cl + H,0 = NH(0.H,)CsH,(NO.). + 
NH.C,H;.HCl + CO,, 


the products being dinitrophenylaniline, aniline hydrochloride, and 
carbon dioxide in theoretical proportions. J. R. 


Conversion of Nitrils into Imides. By A. Pinner and Fr, 
Kuzin (Deut. Chem. Ges. Ber., x, 1889—1897.)—When dry hydro- 
chloric acid gas is passed into a mixture of benzonitril (1 mol.) and 
isobutyl alcohol (1 mol.), 2 mols. of the former are absorbed, and a 
crystalline body is obtained, which appears to be the chloride of a 
peculiar amide, having the formula C,H;.C(Cl).OC,H».NH:».HCl. This 
compound, if left over sodium hydrate, loses 1 mol. HCl, and is 
converted into a body whose constitution may be represented by the 
formula C;H;.C(O.C,H,).(NH)'".HCl. The latter salt is insoluble in 
ether, slightly soluble in benzene, and is freely dissolved by both 
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alcohol and water; it is but very slowly decomposed by the latter. 
It is entirely decomposed at a temperature of 130—160° into benz- 
amide and isobutyl chloride. 

Compounds of this class are denominated by the authors salts of 
benzamidoisobutyl ether. 

By the action of alcoholic ammonia upon this salt, a body is obtained 
crystallising in colourless silky needles, which is the chlorhydrate of 
benzimidamide, C,H;.C.(NH)".NH,HCl; and in addition a thick 
oily liquid, the free base corresponding to the original salt, viz., benz- 
imidobuty] ether, CsH;.C.(NH)".0.C,Hy. The authors have attempted, 
but without success, to prepare compounds of the form R’.C(NH)’.OH, 
isomeric with the amides, by passing HCl gas into the mixture of a 
nitril with the necessary quantity of water. C. F. C. 


Reactions of Para-, Meta-, and Ortho-nitrobenzanilide. B 
H. Hiipner (Deut. Chem. Ges. Ber., x, 1708—1710).—1. With Nitric 
Acid.—The so-called paranitrobenzanilide (melting at 199°) is con- 
verted by the action of nitric acid into a trinitrobenzanilide, which 
melts at 165°, and may be resolved into metanitrobenzoic acid and 
dinitraniline melting at 176°. Hence its probable formula is— 


CH,.NO;.NO,.NH(CO.C,H,NO,). 


Orthonitrobenzanilide melting at 94° yields the same trinitro- 
benzanilide, thus confirming the correctness of the foregoing formula. 

Metanitrobenzanilide melting at 154° gives with nitric acid three 
trinitrobenzanilides melting at 178°, 202°, and 212°. The first of 
these only has been fully examined. It may be resolved into a 
nitraniline melting at 175°, and orthonitrobenzoic acid. 

2. With Bromine.—Paranitrobenzanilide, when treated with bro- 
mine, yields orthobromoparanitrobenzanilide, which crystallises in long 
colourless needles melting at 160°. This substance is resolved by 
potash into benzoic acid and orthobromoparanitraniline, which last is 
converted, by substitution of hydrogen for the amido-group, into nitro- 
bromobenzene (C,H,.NO,.Br = 1:3), crystallising in small yellowish 
prisms, and melting at 56°. The bromonitrobenzanilide yields by 
reduction orthobromoparamidobenzanilide, which crystallises in colour- 
less laminz, melting at 205°. 

Together with orthobromoparanitrobenzanilide there is always 
formed a little paranitrodibromaniline melting at 2083—204°. 

Orthonitrobenzanilide, when treated with bromine, yields orthonitro- 

arabromobenzanilide, which crystallises in fine yellow tablets, melting 
at 137°. The same compound is formed when parabromobenzauilide 
is treated with nitric acid. At the same time a dibromo-orthonitro- 
benzanilide, C;H,Br.(NO.)NH.COC,H,, is formed. ; 

Dibromobenzanilide, obtained by the action of bromine on benzani- 
lide, crystallises in colourless laminw, and, when treated with fuming 
nitric acid, yields monobromodinitrobenzanilide, crystallising in colour- 
less needles, and melting at 221°. The same compound is produced 
on treating orthonitromonobromobenzanilide with fuming nitric acid. 


J. R. 
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Reactions of Amides with Cyanogen Iodide. By H.Hijsner 
(Deut. Chem. Ges. Ber., x, 1715—1720).—1. The author has shown 
previously (Deut. Chem. Ges. Ber., ix, 776) that orthamidobenzene and 
cyanogen iodide react together to form a base having the formula 
(CsHy.N2H.).C. When this base, suspended in water, is treated with 
nitrous acid, an evolution of nitrogen dioxide takes place, and a red 
substance, C,3H,N,O;, is precipitated, which dissolves readily in potash 
and ammonia, and forms with the latter a yellow crystalline com- 
pound. The formula assigned to the base is— 


CHiN >< NO 


2. Benzanilide, heated with cyanogen iodide, yields iodobenzanilide 
in reddish needles melting at 210°. 

3. Paranitraniline, heated to 110—120° with cyanogen iodide, re- 
acts in the following manner :— 


4(C,H,NO,.NH,) + CNI = NHI + (C,H,NO..NH),C. 


The latter product, which the’ author calls carboparanitrotetramido- 
benzene, forms small red crystals, melting above 300°. By reduction 
with tin and hydrochloric acid it yields the corresponding amido- 
compound (C;HyNH,.NH),C, which crystallises in colourless tables, 
melting at 138°, dissolves easily in water, and volatilises without de- 
composition. The last substance reacts with nitrous acid to form a 
compound of the formula (C;H,OH),.N,0.(NO),C. 

4. Metanitraniline and cyanogen iodide yield curbometanitrotetramido- 
benzene, a green precipitate dissolving in aniline and alcoholic soda, 
and melting at 286°. It reacts in the same manner as the preceding 
para-compound. 


Anhydro-bases. By H. Hiipnur (Deut. Chem. Ges. Ber., x, 1710 
—1713).—1. When xylidine obtained from coal-tar xylene boiling at 
138—140° is treated with benzoyl chloride, the product is a-ben- 
zoyleylidine CsH3(CHs)2.(NH.COC,H;), which crystallises from alcohol 
in colourless needles melting at 192°. On boiling this substance with 
strong nitric acid, a nitro-compound, C,H,NO2.(CHs;).(NH.COC,H;), 
is formed, which melts at 184°5°, crystallises from alcohol in yellow 
needles, and yields, by reduction with nascent hydrogen, a-anhydro- 
diamido-benzoylxylene— 


N 
C.H,(CH,)X  ScoH:. 
6 3 \wH7 


This substance crystallises from alcohol in colourless needles, melting 
at 195°. It forms crystallisable salts with hydrochloric, nitric, sul- 
phuric, and oxalic acids. 

B-Xylidine, boiling at 198—210°, forms with benzoyl chloride 
8-benzoylaylidine, melting at 140°, and crystallising in colourless 
needles. The nitro-compound crystallises from alcohol in long needles 
melting at 178°; it yields by reduction an anhydro-compound, the 
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hydrochloride of which crystallises in tables represented by the 
formula— 


N—CC,H; 
OH(CH) 7 ot BBO. 
2 


2. Benzomesidine, when subjected to the action of nitric acid, 
yields, together with trinitrobenzomesidine, a mononitrobenzomesidine, 
C,(CH;);H.NO..NHCOC,H;, the colourless crystals of which melt at 
168°5°. From this compound nitromesidine, crystallising in golden-yellow 
needles, and melting at 75°, may be separated. The last-named sub- 
stance reacts with metanitrobenzoyl chloride to form metanitrobenzo- 
mesidine, Co(CH;)3H2.(NH.COC,H,.NO-), which crystallises in colour- 
less prisms, melts at 205°, and when treated with nitric acid yields 
metanitrobenzodinitromesidine, Cg(CH3)3(NO2)2(NH.COC,Hy.NO,), (co- 
lourless needles, melting at 307°), and metanitrobenzo-mononitro- 
mesidine, Co(CH;)3.NO2H(NH.COC,Hy.NO,), (colourless crystals, melt- 
ing at 207°). The last substance is resolved by heat into nitromesidine 
and metanitrobenzoic acid. 

3. Metanitrobenzo-paratoluide, C,(CH;3)Hi.NH(COC,H,.NO.), forms 
colourless needles, melting at 162°. With nitric acid it yields the 
compound C,(CH;)H;NO,.(NHCOC,H,.NO.), which crystallises in 
yellow needles melting at 188°5°. The last is readily converted into 
nitrotoluidine, C,H; : CH;: NO.: NH.(=1:3:4), and metanitro- 
benzoic acid ; it yields by reduction an anhydro-compound— 


pre C,H,.NH, 
CsH,(CH)X 7 
NH 


3 


which crystallises with 1 mol. of water in colourless lamine melting 
at 228°. 

4, Anhydrotoluyldiamidobenzene, cH<t YC.CcHi.CH;,acolourless 
crystalline base melting at 268°, is formed, together with ditolyldi- 
amide, by the reaction of orthamidobenzene and paratoluic chloride, 
or better by the action of orthonitraniline on paratoluic chloride. It 
yields by oxidation an acid, crystallising in long colourless needles, of 
the formula— 

ae 


- The analogous bases, anhydrotoluyl-diamidotoluene and anhydrotoluyl- 
diamidoaylene (melting point 217°) are obtained by similar reactions. 
They are both colourless crystalline bodies. 


Action of Amyl Iodide on Anhydrobenzoyl-diamidobenzene. 
By H. Hiisner (Deut. Chem. Ges. Ber., x, 1720—1722).—These sub- 
stances react together to form a dark-red compound, which crystallises 
in very thin tables, soluble in alcohol and glacial acetic acid, and 
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melting at 111—112°. The constitution of this body is represented 


by the formula— 
C.C,H; 
LNG SN(O;Hu) oI. 
C,H, 


When its alcoholic solution is boiled with lead hydrate, it loses the 
whole of its iodine, and yields a base which crystallises from alcohol in 
lamine melting at 90—91°. When recrystallised from water, how- 
ever, the base melts at 164°. 

An ethyl-compound analogous to the above is produced by sub- 
stituting ethy] iodide for amyl iodide. It forms reddish-brown lamin 
melting at 154—155°. J. R. 


Replacement of the Diazo-group by the Group SO,H. By 
H. Hisner (Deut. Chem. Ges. Ber.,x, 1715). Dry metadiazoimidv- 
benzoic acid, treated with alcoholic solution of sulphurous acid, yields 
metasulphobenzoic acid, C;H,.COOH.SO;H. Similarly the paradiazo- 
compound yields parasulphobenzoic acid. J. R. 


New Mode of Formation of Phenetol. By Ap. Kasrropp 
(Deut. Chem. Ges. Ber., x. 1685)—The methods hitherto employed for 
the preparation of phenetol have involved the previous preparation of 
phenol-potassium and ethyl iodide. The author finds, however, that 
phenetol may be obtained directly in large quantity by heating a mix- 


ture of phenol and alcohol with zinc chloride, or by heating a solution 
of phosphorus pentoxide in phenol with alcohol. J. R. 


Compound of Sodium and Iron with a Derivative of Pyro- 
gallol. By G. C. WirtsrEin (Chem. Centr., 1871,621). By adding 
pyrogallic acid to a solution of an equal weight of ferric chloride, and 
then adding sodium carbonate, a nearly black precipitate is obtained 
containing soda and iron oxides, in the proportion of 2Na,0 + 2FeO 
+ Fe,0;, combined with an acid derived from pyrogallic acid. 

M. M. P. M. 


The Formula of Quinhydrone. By C. Lizpermann (Deut. 
Chem. Ges. Ber., x, 2000—2002). In a paper by Wichelhaus (Deut. 
Chem. Ges. Ber., x, 1781) the latter attempts to show that quinhydrone 
has the formula C,,H,,O,, and that it is formed from one molecule of 
quinone and one of hydroquinone. The author contradicts these re- 
sults, and points out that, assuming the formula C,sH,,0, as correct, 
quinhydrone must be formed from two molecules of quinone and one 
of hydroquinone; but this cannot be so, since the author has shown 
experimentally that it is formed from an equal number of molecules 
of quinone and hydroquinone, and that Wichelhaus’ attempt to explain 
this latter fact by the equation 2C,H,O, + 2C,H,O. = CisHyO, + 
C;H,O., is untenable. The author believes that the true formula is 
Ci2H,.O,, and that it is formed thus—C,H,O, + C,H,O, = Cy,HwO,. 

T. C. 
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On Quinhydrone. By R. Nierzxi (Dent. Chem. Ges. Ber., x, 
2003—2005).—By the action of sulphurous acid, quinone is converted 
easily and entirely into hydroquinone. In order, therefore, to ascer- 
tain the quantity of quinone present, it is only necessary to know the 
amount of sulphurous acid required, and this can be done by using a 
standard solution of the latter and titrating the excess with iodine, 
for the author finds that iodine has no action on the hydroquinone 
formed. This method is employed to settle the formula of quinhy- 
drone, which, according to Wohler and Liebermann, is represented by 
Ci2HO,, and according to Wichelhaus, by C;.H,,0,; or for comparison 
these formule may be written respectively C;sH);0, and C©,.H,,0,. 
Now since sulphurous acid reduces quinhydrone as well as quinone 
to hydroquinone, 4 atoms of hydrogen would be required according to 
the formula C,sH,,0., and only 3 according to C,.H);0., to convert these 
bodies into hydroquinone 3(C,H,O0.). By titrating as above, it was 
found that only 3 atoms of hydrogen were required, and, therefore, 
that Ci2.H,O0, is the correct formula for quinhydrone. 

A modification of the method (Deut. Chem. Ges. Ber., x, 834) of 
obtaining hydroquinone from aniline is given, by means of which a 
much larger yield is got, 30 grams of aniline giving 10 grams of 
almost perfectly pure hydroquinone. 

Investigations are being continued with regard to the action of 
solutions of toluquinone and hydroquinone on one another, and like- 
wise of quinone on hydrotoluquinone. T. C. 


The Formula of Quinhydrone. By H. Wicuetnavs (Deut. 
Chem. Ges. Ber., x, 2005—2006).—This is a short reply to the two 
previous papers by Liebermann and Nietzki. The author believes 
“that phenoquinone, quinhydrone, and pyrogalloquinone are produced 
in such a manner that each molecule of quinone drives out two atoms 
of hydrogen from two molecules of phenol, hydroquinone, or pyro- 
gallic acid, and then unites, by means of its own oxygen-atoms, with 
the affinities of the hydroxyl-oxygen-atoms thus set free.’”” The hydro- 
gen driven out as above is not liberated, but combines with the redu- 
cible substances (quinone and quinhydrone) present in the mixture. 
This is the answer to Liebermann’s objections. 

Wichelhaus thinks that the experiments of Nietzski are most fitted 
to settle the question, and intends to repeat them himself. T. C. 


Derivatives of Rhenish Beech-wood Creasote. By W. Briv- 
NINGER (Liebig’s Annalen, elxxxv, 339—358).—The specimen of 
creasote examined by the author had the sp. gr. 1:04. It boiled 
between 180 and 216°, the greater part of the distillate passing over 
at 199—203°. It was found to contain traces only of phenol, and 
about 1°3 per cent. of cresol. By distillation over heated zinc-dust, it 
yielded anisol and a little toluene. 

The portion of the distillate boiling at 199—203°, was violently 
attacked by melting potash, yielding pyrocatechin, but no traces of the 
oxybenzoic acids. 

The creasote, when treated with potassium chlorate and hydrochloric 
acid, yielded tetrachlorotoluquinone, C,Cls.CH,Cl.0;, a body previously 
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obtained from beech-wood creasote by Gorup-Besanez, who described 
it as tetrachloroguaiacone. This substance is converted, by the action 
of sulphur dioxide into tetrachlorotoluhydroquinone, C,Cl;.C H,Cl.(HO)., 
which sublimes in brilliant white brittle needles, soluble in alcohol and 
ether, and sparingly in water. 

Tetrachlorotoluhydroquinone is converted by the action of dilute 
potash into dichlorodioxytoluquinone-potassium, C;H,Cl.(OK).0., a red 
crystalline substance which is converted by dilute sulphuric acid into 
a brick-red crystalline powder, consisting of dichlorodicaytoluquinone, 


(,H,C1,(OH);0>. J.B 


Nitracetophenone. By H. Hiipner (Deut. Chem. Ges. Ber., 
x, 1714).—Mononitro-acetophenone (CsH,.NO.)CO.CHs;, is formed by 
the slow action of nitric acid on acetophenone at a low temperature. 
It is a colourless crystalline body, melting at 80—81°, and volatilising 
with steam. When treated with tin and hydrochloric acid, it 
is converted into amidacetophenone, the hydrochloride of which, 
C.H,.NH;C1.CO.CH;, is a very deliquescent body. 

Nitracetophenone is converted by oxidation into meta-nitrobenzoic 


acid. J. BR. 


Some Derivatives of Acetophenone. By H. Hunnivs 
(Deut. Chem. Ges. Ber., x, 2006—2011).— Aceto-phenone bromide, 
C,H;.CO.CH,.Br.—Emmerling and Engler, by the direct action of 
bromine on acetophenone, obtained the compound C,H,Br.CO.CH;,, 
which, on oxidation, gave monobromobenzoic acid (Deut. Chem. Ges. 
Ber., iv, 148).—The author finds that on dropping 1 molecule of 
bromine into 1 molecule of acetophenone dissolved in carbon disul- 
phide, a compound is produced, identical in percentage composition and 
similar in properties to the above, except that on oxidation it yields 
benzoic acid ; nevertheless, for stated reasons, he thinks that the two 
are identical. 

Acetophenone bromide is easily soluble in alcohol, ether, benzene, 
and chloroform ; erystallises in colourless prisms, and melts at 50°. 

Nitracetophenone bromide, C-H,(NO,.).CO.CH,Br, is obtained by 
nitrating the above, in small needles, which melt at 96°, and dissolve 
in alcohol, chloroform, and carbon disulphide; they are very little 
soluble in ether and insoluble in water. On oxidation, it gives meta- 
nitrobenzoic acid. 

Amidacetophenone, CsHy.NH2.CO.CHs, is obtained by reducing the 
last compound with zinc and hydrochloric acid, in the form of yel- 
low crystals. The hydrochloride crystallises in colourless needles, 
which are very soluble in water. 

Acetophenone acetate, benzoate, and alcohol were prepared, and 
agreed in all respects with those obtained by Huniius and Zincke 
(Deut. Chem. Ges. Ber., x, 1486). 

Acetophenone dibromide, C;sH;.CO.CHBr., is formed on treating aceto- 
phenone dissolved in carbon-disulphide with 2 molecules of bromine 
in the cold. It melts at 36° and is soluble in all ordinary solvents, 
except water. On boiling with caustic potash it yields benzoic acid, 
but with caustic soda an acid which appears to be benzoyl-formic 
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acid. By the action of alcohol and potassium acetate on the dibro. 
mide, the acetic ether is apparently produced, C,5H;.CO.CH(C.H;0),. 
T. C. 


Dinitrobenzoic and Nitramidobenzoic Acids. By H. Hiisnzr 
(Deut. Chem. Ges. Ber., x, 1702—1704).—When dinitrobenzoic acid, 
obtained by the action of nitric acid on metanitrobenzoic acid, is con- 
verted into the nitramido-acid, and the NH,-group in the latter is 
replaced by hydrogen, metanitrobenzoic acid is reproduced; and 
when the NH,-group in nitramidobenzoic acid is replaced by chlorine, 
and the NO,-group by hydrogen, metachlorobenzoic acid is formed. 
It follows, therefore, that both the NO,-groups, and all the radicles 
replacing them, occupy the meta-position in relation to the carboxyl- 
group. Moreover, it becomes probable that negative groups or ele. 
ments in general, in replacing hydrogen in benzoic acid, take the meta- 
position. 

Dinitrobenzoic acid obtained as above, melts at 204—205°. Many 
of its salts and the ethyl-ether have been examined. By reduc. 
tion with ammonium sulphide, it yields nitramidobenzoic acid, 
C.H;.NO..NH,COOH. This substance melts at 208°, and crystal- 
lises from water in long golden-yellow needles. It yields by 
Griess’s reaction metanitrobenzoic acid, and this, by further reduc- 
tion, is converted into metamidobenzoic acid. Nitramidobenzoic acid 
likewise yields, through the diazo-compound, a chloronitrobenzoic acid, 
C,H;.NO,.C1].COOH, which crystallises in small, colourless, sparingly 
soluble needles melting at 147°. This body is converted by re- 
duction with tin and hydrochloric acid into chloramidobenzoic acid, 
which crystallises from water in long colourless needles melting at 
215—216°. 

Metanitro-metamidobenzoic acid reacts with ethyl bromide to form 
nitro-ethylimido-benzoic acid, C,H;NO,.NHC,H;.COOH, a_ body 
crystallising in small needles, dissolving sparingly in water, and 
melting at 208°. Its barium salt forms red needles. J. R. 


Di- and Tri-bromobenzoic and Dibromosalicylic Acids. By 
H. Hiisner (Deut..Chem. Ges. Ber., x, 1704—1708).—Metabromo- 
benzoic acid, when acted on by nitric_acid, yields «- and @-metabromo- 
orthonitro-benzoic acids: When the NO.-groups in these latter are 
replaced by bromine (through the diazo-compounds) the following 
acids are formed :— 

1. a-Meta-ortho-bromobenzoie acid (from a-metabromo-ortbonitro- 
benzoic acid).—This substance crystallises in long needles, which 
dissolve sparingly in water and melt at 228°. Its bariwm salt, 
(C;H;Br.CO,),Ba + 44H,0, crystallises in colourless needles. 

2. B-Meta-ortho-bromobenzoic Acid (from f-metabromo-orthonitro- 
benzoic acid) forms colourless needles melting at 153° and dissolving 
rather more freely than the a-acid. The bariwm-salt (CsH;Br,CO,).Ba 
+ 63H,0, is easily soluble in water and weak spirit, and crystallises 
in broad colourless needles. The potassium-salt crystallises in long 
needles. The lead-salt crystallises in small sparingly soluble needles, 
containing 5 mols. of water. 
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Together with the B-acid there are formed a tribromobenzoic acid, 
which crystallises in colourless needles melting at 178°, and a dibro- 
mosalicylic acid, which crystallises in colourless needles, melting at 
921°, and colours ferric chloride a deep violet. 

Parametabromo-nitrobenzoic Acid.—This acid is produced by the 
action of nitric acid on parametabromobenzoic acid melting at 229°. 
It forms delicate colouriess needles, which melt at 162°. When 
treated with tin and hydrochloric acid it yields :— 

Parametabromamidobenzoic Acid, CsH,Br..NH,.COOH.—This sub- 
stance forms colourless needles melting at 225°. Its diazo-compound 
gives with hydrobromic acid a tribromobenzoic acid which crystal- 
lises from alcohol in small colourless needles, melting at 195°, and 
forms a barium salt crystallising with 5 mols. of water. 

Together with these two acids there is formed a dibromosalicylic 
acid, CH.Br.(0H)COOH, erystallising in colourless needles and melt- 
ing at 218°. Its solution colours ferric chloride violet. 

The dibromobenzoic acid produced by converting orthobromonitro- 
benzoic acid into amido-acid, and replacing the NH,.-group in the 
latter by bromine, crystallises in colourless needles melting apparently 
at 150°. 

When parabromobenzoic acid melting at 248—251° is converted 
successively into parabromonitrobenzoic acid and parabromamido- 
benzoic acid, and the bromine in the last is then replaced by hydrogen, 
the product is a metamidobenzoic acid which crystallises in needles 
melting at 173—174°. It forms a very soluble barium salt with 
4 mols. of water, a beautiful green copper salt, and a hydrochloride 
crystallising in needles. 

The same parabromobenzoic acid yields a crystalline chloride, 
(.H,Br.COCI, and, through the latter, an anilide, C;H,Br.CO.NH.C,H,, 
crystallising in colourless laminze which melt at 197°. 

Dibromosalicylic Acid—This substance, produced by the action of 
bromine on salicylic acid, forms colourless needles which dissolve 
sparingly in water, easily in alcohol, and melt at 219°. Its solution is 
coloured violet by ferric chloride. The barium, lead, and ammonium 
salts have been examined. Neither this acid nor monobromosalicylic 
acid appear to form dibasic salts. 

Tribromobenzoic Acid, CsH,Br;COOH, obtained by acting on met- 
amidobenzoic acid with bromine, and replacing the NH,-group in the 
resulting tribromamidobenzoic acid by hydrogen, melts at 186°5°. It 
crystullises in needles and dissolves only slightly in water. The 
barium salt crystallises with 5} mols. of water. J. R. 


Orthazobenzoic Acid. By Prrer Grizss (Deut. Chem. Ges. 
Ber., 1863 —1871).—The author has prepared orthazobenzoic acid, and 
finds in opposition to the statement of Claus and Fittica, that both 
the acid and its salts differ essentially from their respective isomerides. 
The acid is soluble in cold, very easily soluble in hot alcohol, and 
crystallises from this solution on cooling in slender dark-yellow needles ; 
it is somewhat soluble in ether, slightly in water, but insoluble in ben- 
zene. It melts at 237°. 

Barium orthazobenzoate crystallises in two distinct forms, viz., in 
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bright yellow shining needles, of the composition C,4H,N,0,Ba.9H,0, 
and in large pale yellow prisms, CyHsN.0,Ba.7H,O. This salt, in 
both modifications, is freely soluble in hot water, but almost insoluble 
in alcohol. 

Silver orthazobenzoate, CyHsN,0,Ag., occurs as an amorphous, 
orange-coloured precipitate. 

In‘ the preparation of the orthonitrobenzoic acid necessary for the 
above investigation, the author has employed Gerland’s method, which 
he finds to yield the acid in the proportion of 17°4 per cent. of the 
weight of benzoic acid employed. C. F. C. 


Nitrosalicylic Acids. By H. Hiisner (Deut. Chem. Ges. Ber., x, 
1697—1702).—1. Mononitro-salicylic Acids—In former papers (Deut. 
Chem. Ges. Ber., vii, 1329; viii, 1215) the author has shown that 
salicylic acid yields two nitro-derivatives melting at 280° and 145°; 
these bodies he now calls «- and @-nitrosalicylic acids. 

a-Nitrosalicylic acid yields a diethyl-compound, which, by treatment 
with alcoholic ammonia, is converted into 

a-Orthamidometanitrobenzoic acid, CsH;.NH,.NO2.COOH.—This sub- 
stance forms very long delicate golden-yellow needles, melting at 263°. 
Its barium salt forms brownish-yellow crystals. The potassiwm and 
lead salts have also been examined. The acid is converted by treat- 
ment with nitrous acid into a white diazo-compound, and this, when 
treated with alcohol, yields a metanitrobenzoic acid which melts at 
140°, and is converted by reduction with tin and hydrochloric acid 
into an amido-acid melting at 173°. Hence the nitro-group in the 
acid occupies the meta-position in relation to the carboxyl-group, as 
the name implies. 

Together with the foregoing amidonitrobenzoic acid, there is formed 
an amide, CsH3.NO..NH:2.CONH2, which crystallises in long colourless 
sparingly soluble needles melting at 225°. Solutions of this substance 
produce a deep-red colour with ferric chloride. It forms colourless 
compounds with nitric and hydrochloric acids. 

8-Nitrosalicylic acid, when pure, melts at 131°, not at 145°, as stated 
in former papers. 

B-Orthamidometanitrobenzoic acid, obtained in the same manner as 
the «-compound (see above), forms long yellow needles melting at 
204°, and volatilises easily with steam. It is converted by treatment 
with nitrous acid and alcohol into metanitrobenzoic acid melting at 
142°, and yielding, by reduction with tin and hydrochloric acid, an 
amido-acid melting at 174°. The amide formed together with the 
nitro-acid, melts at 109°. 

It is shown by the results of this investigation that in one nitro- 
salicylic acid the NO.-group occupies the meta-position in relation to 
the carboxyl-, and the ortho-position in relation to the hydroxyl- 
group; whilst in the other acid the NO,-group occupies the meta- 
position in relation to the carboxyl-, but the para-position in relation 
to the hydroxyl-group. Hence it may be said that the NO,-groups of 
the two acids replace two different meta-hydrogen atoms. : 

2. Dinitro-salicylie acid.—Both the nitrosalicylic acids described 
above are converted by treatment with fuming nitric acid into the same 
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dinitrosalicylic acid, C;H.(OH)(NO.),COOH + H.0, a body crys- 
tallising in thick needles, which become turbid on drying. It is 
sparingly soluble in cold water, and still more so in dilute acids. The 
aqueous solution is coloured red by ferric chloride. The potassium 
salt is not decomposed by dilute hydrochloric or nitric acid. The 
ethyl-ether melts at 99—100°. 

3. Sulphonic acids.—a-Nitrosalicylic acid is converted by heating 
with fuming sulphuric acid into a sulphonic acid, 


C.H.(OH)(NO.)(COOH)SO,H, 


the calcium and barium salts of which crystallise in hair-like needles. 
This acid yields by reduction the corresponding anvido-acid, 


C;H.(OH)(NH.)(SO;H)COOH + H,0. 
a-Metamidosalicylic acid, when heated with fuming sulphuric acid, 
yields colourless needles of the sulphonic acid, 
C;H.(OH)(NH,')(SO,;H)COOH + 3H,0, 


the calcium salt of which crystallises with 5 mols. of water. 
J. R. 


Action of Salicylic Acid on Iron. By S. Baritari (Deut. 
Chem. Ges. Ber., x, 1746).—A warm solution of salicylic acid, pro- 
tected from the air, attacks iron filings, evolving hydrogen and forming 


a greenish solution of ferrous salt, which turns red in the air, owing 
to oxidation. When boiled, the ferrous salt throws down flocks of a 
greenish basic salt, which oxidise in the air. J. R. 


Amides of Phenylglyoxalic Acid. By L. Ciaisen (Deut. Chem. 
Ges. Ber., x, 1663—16v7).—In a former paper (Deut. Chem. Ges. Ber., 
x, 429) the author showed that, in the reaction of hydrochloric acid 
with benzoyl cyanide to form phenylglyoxalic acid, two stages may 
be distinguished, the formation of phenylglyoxalic acid being preceded 
by that of the corresponding amide, as represented in the following 
equations :— 

C,H;CO.CN + H.O = C,H;.CO.CO.NH., ; 

C.H;.CO.CO.NH, + H.O + HCl = C,H;.CO.COOH + NH,Cl. 


In point of fact, this amide is always obtained in considerable 
quantity in the preparation of phenylglyoxalic acid. The author has 
now prepared it free from the acid by agitating benzoyl cyanide in 
small portions with twice its weight of strong hydrochloric acid till 
solution is complete, and pouring the clear liquid into water, where- 
upon the amide is thrown down in delicate white prisms. A simpler 
plan is to agitate the hydrochloric acid solution with ether, which 
takes up the amide and leaves it in crystals when evaporated. 

The compound thus obtained—a-phenylglyowamide—melts at 90—91°, 
dissolves easily in ether, alcohol, benzene, and chloroform, slowly in 
water, and has a peculiar acrid and bitter taste. It dissolves easily in 
dilute alkalis in the cold, without decomposition; but on warming the 
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solution it gives off ammonia, and the liquid afterwards gives up phe- 
nylglyoxalic acid to ether. 

Alkaline solutions of the amide, when treated with carbonic acid, 
deposit crystals of an isomeric body—@-phenylglyoxamide—which 
melts at 64—65°, dissolves sparingly in water, but easily in alcohol, 
and forms an intensely yellow solution with sulphuric acid. 

An alcoholic solution of the a-amide, when dropped into dilute 
hydrochloric acid, deposits a snow-white powder, consisting of a third 
isomeride — y-phenylglyoxamide — distinguished from the ®-amide 
chiefly by melting at 130°. It is a tasteless inodorous substance, 
nearly insoluble in ether, benzene, and chloroform. Its hot saturated 
aqueous solution deposits after some time beautiful four-sided tables. 
With sulphuric acid it behaves in the same manner as the a-amide, 
into which it may be converted by passing carbon dioxide into its 
alkaline solution. 

All three amides are converted into the same phenylglyoxalic acid 
by heating them with alkalis. J. 


Ethers of Terephthalic Acid. By J. Bercer (Deut. Chem. Ges. 
Ber., x, 1742).—Propyl terephthalate, C;H,(CO.—CH,—CH.—CH,),, 
formed by the action of propyl iodide on silver terephthalate, crys- 
tallises in long white needles, which dissolve easily in hot alcohol and 
in ether, and melt at 31°. 

The isopropyl-ether, C;H,{CO.—CH(CH;).]2, obtained by a similar 
reaction, forms brilliant white lamine melting at 55—56°. 

Isobutyl terephthalate, C-H.{CO.—CH.—CH(CH;).]2, best obtained 
by the action of terephthalic chloride on isobutyl alcohol, crystallises 
in dazzling-white, fatty lamine, which melt at 52°5°, and dissolve 
easily in ether. 

The normal butyl-ether, obtained in the same manner as the last, is a 
colourless oil. 

The following are the melting-points of the ethers of terephthalic 
acid hitherto prepared :— 


Methyl-ether .. 140° Isopropyl-ether.. 55—56° 
Ethyl-ether .. 44 Isobutyl-ether ..  52°5 
Propyl-ether .. 31 J. R. 


Amaric Acid. By Tu. Zinin (Deut. Chem. Ges. Ber., x, 1735).— 
This acid, formed, together with deoxybenzoin, by prolonged boiling 
of benzamarone with alcoholic potash, was at first represented by the 
formula Cy2H, O,, but further investigation has shown that its formula 
is CysH4.0,. The acid crystallises from alcohol with 2 mols. of water, 
which it loses at 100°. At 140—150° it is converted into the anhy- 
dride, Cy.H;,0,—a transculent colourless resinous mass, which becomes 
semi-filuid below 100°, and in that state dissolves in alcohol ; the solution 
thus formed, however, speedily changes to a pulpy mass of small 
crystals, the change from the amorphous to the crystalline form being 
attended with considerable rise of temperature. The pure anhydride 
melts at 140°5° and distils in small portions without decomposition. 
The alkali-salts of the acid are completely decomposed by heat, in pre- 
sence of free alkali, in the manner indicated by the equation :— 
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CusH 3.0, + 4KHO — 2C,,H,;KO, + 2C,H;KO, + Hi. 


Potassium pyramarate. 


Pyramaric acid dissolves easily in ether, and crystallises on spon- 
taneous evaporation of its solution in thick rhombic plates or prisms. 
It is easily soluble in alcohol, but sparingly in water. The acid melts 
at 49°, and distils in small quantities without decomposition. The 
alkali-salts crystallise badly. 

Amaric acid is formed, as stated above, by heating benzamarone 
with alcoholic potash. On substituting isobutyl alcohol for ethyl 
alcohol in the reaction, a homologue of amaric acid—isobutylamaric 
acid, Cs>HOs;—is formed. This substance dissolves readily in caustic 
alkalis and carbonates, forming uncrystallisable salts. The barium 
salt, Cs)HyBaO, + 2H,0, crystallises from weak spirit in tufts of long 
needles. The acid is nearly insoluble in water, but dissolves easily in 
ether, and also in alcohol, from which it crystallises in rhombic plates. 
It melts at 175—179°, and is thereby converted into an amorphous anhy- 
dride, CsoH O04, which dissolves in ether, but is speedily deposited in 
the crystalline form. The anhydride melts at 137° and distils without 
decomposition. When heated with excess of alkali, it undergoes de- 
composition in the following manner :— 


C5oH yO + 4KHO — 2C,,H,,KO; + 2C,H;KO, aa Hi. 


The new acid thus formed melts at 172°, distils without decom- 
position, and crystallises from alcohol in short four-sided prisms. It 


is nearly insoluble in water, but dissolves freely in hot alcohol and 
ether, and in aqueous alkalis. The ammoniacal solution deposits the 
free acid when heated. 

The author considers that pyramaric acid is isomeric with dibenzyl- 
acetic acid, and that it is represented by the formula, 


C,H;.C;H,.C,H,.COOH, 


whilst the homologous acid obtained from isobutylamaric acid is to be 
regarded as benzylisobutylbenzoic acid. J. R. 


Naphthalene-Derivatives. By P. T. Cueve (Deut. Chem. Ges. 
Ber., x, 1722).—a-Nitronaphthalene-sulphonic acid is formed by the 
action of nitric acid on the a-sulphonic acid, but it is best prepared by 
acting with sulphuric acid on nitronaphthalene. It crystallises with 
4eq. of water in long straw-yellow prisms, easily soluble in water, 
but only sparingly in presence of sulphuricacid. The salts are readily 
crystallisable and of yellow colour. The potussiwm salt crystallises in 
large tables with 4 eq. of water; the ammonium salt in needles with 
1k eq. of water; the silver salt in anhydrous monoclinic prisms; the 
barium and lead salts with 3 eq. of water. The ethyl-ether melts at 
101°, the chloride at 113°. The amido-acid is a light crystalline 
powder, yielding, when treated with nitrous acid, a-diazonaphthalic 
acid, CyH,N.SO;. This last crystallises in yellow needles; when 
heated with water it is converted into a-dioxynaphthalane, CH,(OH)s, 
a crystalline substance, alkaline solutions of which absorb oxygen and 
turn brown. 
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8-Nitronaphthalene-sulphonic acid is formed by the action of nitric 
acid on 8-sulphonic acid. It forms easily soluble yellow needles. The 
salts: are for the most part sparingly soluble. The potassium and 
ammonium salts are anhydrous; the bariwm salt contains 1 eq. of 
water. The ethyl-ether melts at 114°, the chloride at 125°5°. The 
amide crystallises in anhydrous tables, or in prisms with 2 aq. 

In the preparation of 6-naphthalene-sulphonic acid two other bodies, 
sulphonaphthalide and sulphonaphthalene, are formed, as was first ob- 
served by Berzelius. The former of these, (C,)H;)28O2, is the more 
abundant. It crystallises in white needles, melting at 175°5°. By 
treatment with phosphorus pentachloride it yields B-sulphonic chloride 
melting at 212°, and a @-chloronaphthalene, C,,H,Cl, melting at 53°, 
which is also formed by the action of phosphorus pentachloride on 
B-naphthol. The substance is, therefore 88-sulphonaphthalide. 

The author describes also two dichloronaphthalenes, distinguished 
as é- and e-compounds, obtained by distilling a- and 8-sulphonie chlo- 
rides with phosphorus pentachloride. The former melts at 114°, the 
latter at 135°. J. R. 


Methylquinizarin. By R. Nrietzx1 (Deut. Chem. Ges. Ber., x, 
2011—2014).— When equal numbers of molecules of hydrotoluquinone 
and phthalic anhydride are heated with an excess of concentrated sul- 
phluric acid, methyl-quinizarin is produced. This body forms a brown- 
red crystalline mass, with a green lustre ; it is soluble in alcohol, ether, 
glacial acetic acid, ‘and benzene, forming fluorescent liquids. It sub- 
limes on heating, with partial decomposition, and melts at 160°. By 
distillation with zine dust, it yields methylanthracene, convertible by 
oxidation with chromic acid into anthraquinone-carbonic acid, together 
with a large quantity of anthraquinone, a circumstance in which it 
agrees with the methylanthracene obtained from emodin and chryso- 
phanic acid. 

From the results above detailed, viewed in connection with the known 
constitution of anthracene,.and the fact established by Baeyer (Berichte, 
vii, 974), that the CO, group of anthracene, occupies in both benzene- 
rings the position 1 : 2, it follows that methylanthracene and methyl- 
quinizarin must be represented by the following constitutional 
formule :— 


H 
Methyl-anthracene. Methyl-quinizarin. 
T. 


Retene-sulphonic Acids. By A.G. Exstranp (Deut. Chem. Ges. 
Ber., x, 1725).—Retene, submitted to the action of sulphuric acid at 
the ordinary temperature, forms a disulphonic acid, CieHie(SO3H), 
crystallising in easily soluble needles, with 10 aq. The salts generally 
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crystallise in needles; the barium and lead salts are sparingly soluble. 
The chloride, CygH,SO-.Cl, crystallises in prisms melting at 175°. 

A retene-trisulphonic acid is formed on heating retene with sulphuric 
acid over the water-bath. It is even more soluble than the preceding 
compound. 


Idryl. By G. Gotpscumiept (Deut. Chem. Ges. Ber., x, 2022— 
2030).—The idryl obtained by Bédecker (Ann. Chem. Pharm., lii, 100), 
was a mixture of phenanthrene and pyrene. From crude idry! the 
author has isolated the following :—Anthracene, phenanthrene, chry- 
sene, pyrene, and a new hydrocarbon, having the same composition as 
Bédecker’s idryl, but different properties. The name “idryl” is 
retained for this body. 

Analysis and vapour-density led to the formula, C,;Hy. Idryl melts 
at 110°, sublimes, crystallises in needles, and dissolves easily in benzene, 
carbon disulphide, chloroform, ether, and boiling alcohol, but is little 
soluble in cold alcohol. On slightly warming with strong sulphuric 
acid, it dissolves, and the liqtid assumes successively a greenish-blue, 
a deep blue, and finally a brown colour. It yields acrystalline bromo- 
compound, and a compound with picric acid, the latter of which 
forms yellow needles melting at 184°. The quinone was also pre- 
pared ; it consists of reddish-yellow needles, melting at 189°, which on 
heating with soda-lime yield dipheny]. tT. G. 


Constituents of Cinchona-bark: Cusconine and Aricine. 
By O. Hesse (Liebig’s Annalen, clxxxv, 296—323).—In this paper the 
author gives the results of his examination of a Cusco cinchona-bark, 
apparently identical with that examined by Liverkohn (Repert. Pharm., 
33, 357), who found it to contain aricine. The bark gives off brown 
vapours when heated, and yields at last a brown tar, thereby differing 
from barks containing quinine or isomeric alkaloids, all of which give 
off red vapours when heated. The author has found in the bark: 
aricine, a new base called cusconine, and a small quantity of an amor- 
phous alkaloid, which he believes to be derived from the other two. 
These bases do not exist in the bark in the free state, since they can- 
not be extracted by chloroform. They were isolated in the following 
manner :—An alcoholic extract of the comminuted bark was super- 
saturated with soda and shaken with ether; and the ethereal liquid 
was agitated with acetic acid, which took up the greater part of the 
alkaloids. The acetic solution was partially neutralised with ammonia, 
which threw down aricine acetate, and the filtrate from this substance 
was then mixed with a strong solution of ammonium sulphate, where- 
upon the cusconine was precipitated as sulphate. The mother-liquor 
contained the amorphous alkaloid, which has not been further examined. 
The percentage of alkaloids contained in the bark was about 0°62 of 
aricine, 0°93 of cusconine, and 0°16 of amorphous substance. 

CuscoNINE is thrown down from the sulphate by ammonia as an 
amorphous precipitate, crystallising from ether in white laminew, and 
from alcohol or acetone in larger crystals. It dissolves in 35 times its 
weight of ether, more easily in alcohol and acetone, and very freely in 
chloroform, but is nearly insoluble in water. Strong nitric and sul- 
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phuric acids dissolve it with greenish coloration. A little cusconine 
added to a warm solution of ammonium molybdate in strong sulphuric 
acid colours it a dark blue, changing to olive-green when heated, and 
again turning blue as the liquid cools. This reaction is characteristic 
of cusconine and aricine. Cusconine rotates a ray of polarised light to 
the left; in the ethereal solution («)p = — 27°. The formula of the 
crystallised substance is C,;H,N,0, + 2H.20, the water being given 
off at 80°. The anhydrous alkaloid melts at 110°. It is a feeble base, 
forming salts which have a more or less acid reaction. The following 
salts have been prepared :— ; 

Neutral sulphate, 2C.,;H»N20,,SO,H2. Crystallises from alcohol in 
laminez. The acid sulphate is gelatinous and uncrystallisable. 

Hydrochloride.—Not crystallisable. Forms with mercuric chloride 
a white pulverulent precipitate. 

Platinochloride, 2(C23H25N20.,HCl) + PtCl, + 5H,0.—Amorphons, 
flocculent dark-yellow precipitate. 

Aurochloride.—Dirty-yellow amorphous flocculent precipitate, de- 
composing when warmed. 

Hydrobromide.—Colourless; amorphous; soluble in water, from 
which it is precipitated by potassium bromide. 

Hydriodide.—Pale-yellow amorphous precipitate, freely soluble in 
water, but sparingly soluble in solution of potassium iodide. 

Thiocyanate, C23HxN,0,.CNSH + 2H,0.—Pale yellow amorphous 
powder. 

The nitrate, acetate, citrate, tartrate, oxalate, thiosulphate, and salicy- 
late are all gelatinous aud non-crystallisable. 


ArictnE is obtained in the free state by decomposing the acetate 
with soda. It crystallises in white prisms, which dissolve very easily 
in chloroform, and less freely in ether and alcohol, but not in water. 
It melts at 188°, and decomposes at higher temperatures. With strong 
nitric and sulphuric acids it behaves in the same manner as cusconine. 
Its taste is slightly astringent, not bitter. In alcoholic or ethereal 
solution it rotates a ray of polarised light to the left. Analyses of 
aricine lead to the formula, C.;H..N,O,, which is that of anhydrous 
cusconine. The neutral salts have a more or less acid reaction, and 
are partially decomposed by water. Solutions of the salts turn yellow 
after a time, the alkaloid becoming converted into a coloured amor- 
phous substance. 

The hydrochloride, C2;H2.N20,,HC] + H.O, separates from its aqueous 
solution, on evaporation, in the form of a jelly, which afterwards 
crystallises. 

The platinochloride, 2(C.3;H2N,0,.HC1)PtCl, + 5H,0, is an amor- 
phous, orange-coloured precipitate, sparingly soluble in water. 

The aurochloride is a dirty-yellow amorphous precipitate, easily 
decomposed. 

The neutral sulphate, 2C2sH.s;N.O,,8O,He, is precipitated as a white 
gelatinous mass, made up of delicate needles. 

The acid sulphate is thrown down in small white prisms on adding 
sulphuric acid to a solution of the hydrochloride. 

The neutral oxalate is a granular white crystalline powder. 
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The acid owxalate, C.,H»N,0,,C.H.0O, + H,O, is precipitated by 
oxalic acid, from a solution of the hydrochloride. It crystallises in 
prisms, which soon change to rhombohedrons, The salt requires for 
solution 2025 parts of water at 18°, and hence affords a means of sepa- 
rating aricine from cusconine. 

The nitrate, C.;H.N.04,NO3H, is precipitated by nitric acid from a 
warm solution of the hydrochloride. It forms delicate white prisms, 
easily soluble in alcohol. 

The hydrobromide is a white amorphous powder. The hydriodide 
forms small white prisms. 

The thiocyanate, Cs;H2sN,0,,CNSH, crystallises in small white 
prisms. 

The salicylate, C23H2N20s.C;H.O; + 2H,0, is a pale yellow pulve- 
rulent precipitate, sparingly soluble in water, easily in alcohol. 

The acetate, C.;HN.0,.C,H,O, + 3H,0, is obtained by precipitating 
the hydrochloride either with sodium acetate, or with acetic acid, a re- 
action which distinguishes aricine from all other alkaloids. It forms 
white granular crystals, very sparingly soluble incold water. At 100° 
the acid is expelled, leaving the free alkaloid. 

The acid citrate and the neutral tartrate are both crystalline salts. 


J. R. 


Cinchonine. By H. Sxraup (Chem. Centr., 1877, 629).—The 
author regards Laurent’s formula for cinchonine, C,,N2,N,0, as correct. 
By fractional precipitation from alcohol of commercial cinchonine, and 
preparation of the tartrate, a base, probably identical with Zorn’s 
hydrocinchonine, has been obtained. This base is oxidised by perman- 
ganate to formic acid and cinchotenine— 

CiyN2N20 + O, = CisHoN20; + CH,O2. 
M. M. P. M. 


Alkaloids contained in the Red Poppy. By O. Hesse 
(Liebiy’s Annalen, clxxxv, 329).—The milk-sap of the unripe capsules 
of Papaver Rheas leaves on evaporation about 34 per cent. of dry 
residue, which the author finds to contain no trace of morphine, or any 
similar alkaloid. The residue contains 2°1 per cent. of rhoeadine, and 
traces of other, partially crystallisable alkaloids. J. R. 


Essence of Tansy. By M. Bruyuants (J. Pharm. Chim. [4], 
xxvi, 393—400).—Essence of tansy is a yellowish, mobile liquid, 
readily becoming brown when exposed to air and light; it has a 
strongly marked camphoraceous odour, and tastes bitter and burning, 
with an acrid after-taste. Its sp. gr. at 15° is 0°923, and its first 
boiling-point, 192°, the thermometer rising soon to 204—207°, between 
which limits the greater part passes over ; a little distillate then passes 
over as the temperature gradually rises to 270—280°, when a resinous 
mass remains in the retort, constituting about 10 per cent. of the 
essence employed. By fractional distillation it is not practicable to 
isolate any substance of constant boiling point; but by treating the 
essence with sodium-hydrogen sulphite, a separation of the constituents 
is effected, crystals of an aldehyde-compound separating, whilst a small 
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quantity of a terpene (about 1 per cent.) can be obtained from the 
uncombined portion by fractional distillation over sodium ; this terpene 
boils at 135—160°; it combines with iodine, evolving much heat, and 
forming a product from which much hydriodic acid is evolved on heat- 
ing. 

The bisulphite compound forms light, nacreous scales, insoluble in 
benzene and ether, soluble in dilute, but almost insoluble in strong 
alcohol ; on heating with alcohol or water, or better with sodium car- 
bonate solution, it is decomposed, forming a liquid readily soluble in 
ether and alcohol, and having the formula, C\oH,,O. [No analyses are 
quoted, though it is stated that the carbon and hydrogen agree with this 
formula.] ‘lhe vapour-densities found in two experiments were 5:07 
and 5°11 respectively, corresponding with the molecular weights, 147 
and 148; the sp. gr. at 4° is 0918, and the boiling point, 195—196°. To 
this substance the author applies the term tunacetyl hydride [ tansol 
would appear to be a more convenient designation.—U. R. A. W.] 
When it is dissolved in alcohol, and brought into contact with 1 per 
cent. sodium-amalgam, a body is formed, boiling at 205—210°, 
which, when treated with acetyl chloride, evolves hydrochloric acid, 
and forms a compound ether boiling near 220°; this body forms 
potassium acetate on saponification with caustic potash, but does not 
appear to have been analysed. Bromine and iodine attack tansol, the 
former violently ; from the products of the action of the latter, cymene 
was isolated, builing at 170—175°. Hydrochloric acid gas forms a 
liquid compound, CjoH,,O0.HCl, decomposed by water, with formation 
of hydruchloric acid and tansol. Strong sulphuric acid removes the 
elements of water, forming cymene and other products; the same 
result is brought about by heating with phosphorus pentasulphide the 
cymene boiling at 175—176°, and forming by the action of nitric acid 
an acid which melts at 176° (toluic acid), and by that of sulphuric 
acid and potassium dichromate an acid volatile without fusion 
(terephthalic acid). Phosphoric anhydride forms impure cymene, 
and phosphoric pentachloride gives rise to the chlorinated derivatives, 
CyoHicCl., CioHi;Cl, and cymene. None of these derivatives appear to 
have been analysed, as no figures are quoted. 

That tansol is an aldehyde is indicated by the formation of the 
crystalline sodium sulphite derivative, and by its giving a mirror when 
heated with ammoniacal silver nitrate. In a list of conclusions drawn 
from these results the author states that, besides the hydrocarbon, 
CyH., essential oil of Taunacetum vulgare consists of about four-fifths 
of the aldehyde, CioH,.O, and one-fifth of an alcohol, CjH,,O, together 
with two resins, one acid, one without action on bases. This alcohol, he 
states, forms ordinary laurel camphor on oxidation. C. R. A. W. 


Contributions to the Chemistry of the more important 
Resins, Gums, and Balsams. By Ep. Hirscusoun (Chem. 
Centr., 1877, 182—183).—Galbanum and the ammonia-resins, saga- 
panum and opoponax, may be divided into three classes. Sagapenums, 
containing sulphur, and yielding by dry distillation umbellifrone, 
together with other products; galoanum and African ammonia, not con- 
taining sulphur, but yielding umbellifrone; and Persian ammonia and 
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opoponax, which neither contain sulphur nor yield umbellifrone. Gal- 
banum may be distinguished from African ammonia by its property 
of giving a yellowish-red or violet colour with hydrochloric acid; and 
Persian ammonia from opoponax by the orange-yellow colour it gives 
with a solution of bleaching powder. 

From a good Persian galbanum light petroleum oil should extract 
at least 15 p.c.; from granular Levant galbanum at least 6 p.c.; and 
from the same variety in lumps, at least 7 p.c. 

Persian and African ammonias must have 3 p.c. of soluble consti- 
tuents, and Persian sagapas 15 p.c.; that from the Levant 16 p.c., 
and lastly, opoponax 1 p.c. After the solutions are evaporated and 
heated to 120°, the residue, in the case of galbanum and ammonias, 
should not exceed 1 p.c.; that of Persian sagapenums 5 p.c.; that of 
Levantine sagapas, 12 p.c.; and that of opoponax 3 p.c. of the 
weight of the drug, that is, the light oil should extract from galbanum 
and ammonias only ethereal oil, and from the remainder also resinous 
substances.. The reactions of a large number of resins, &c., are said to 
be described in the original paper (Pharm. Zeitschr. f. Russland, xvi, 1), 
from an extract of which the above facts are drawn. W. R. 


Chemical Compounds contained in Liquid Storax. By 
WitHELM v. MILLER (Liebig’s Annalen, clxxxviii, 184—216).—The 
first part of the paper is historical, and the following references (in 
order) are made to the literature of the subject—in addition to a pre- 
vious communication of the author (Deut. Chem. Ges. Ber., ix, 274) :— 


Liebig’s Annulen, lix, 316, and liii, 321; Annales de Chimie, xxvi, 
203; Journal d. Pharm. [2], xiii, 149; Liebig’s Annalen, xxxi, 267; 
J. pr. Chem., xxxvii, 281; Jahresbericht f. Chem., 1849, 451; Lie- 
big’s Annalen, lv, 1; xcix, 376; clxin, 123; clxxiii, 10; J. pr. Chem., 
xxiii, 321; Liebig’s Annalen, lili, 292; J. pr. Chem., xxxvii, 281; 
Compt. rend., xxi, 1376; Inebig’s Annalen, xcvii, 185; Jahresbericht f. 
Chem., 1860, 303; Liebig’s Annalen, exxxv, 122; cxli, 181, 377; exlii, 
251, and Suppl., v, 368; Compt. rend., Ixiii, 515, 518, 788, 834, and 
lxv, 465; Deut. Chem. Ges. Ber., vi, 255; ix, 13839; Liebig’s Annalen, 
Ixx, 1 and 2; lxxv, 297; clxiv, 289; clxxii, 122; cxx, 66. 

The results of the author’s researches contained in the second part 
of the paper (too long for abstraction) show that, in addition to styro- 
lene, cinnamic acid and styracin, storax contains— 

(1.) Phenylpropyl cinnamate in considerable quantities. 

(2.) Ethyl cinnamate in small quantities. 

(3.) A body which smells like vanil/in, and forms a crystalline com- 
pound with sodium bisulphite. This body melts at 65°, and may 
possibly be ethylvanillin. It occurs in small quantities. 

(4.) A resinous body which accompanies the last in small quantities. 
Its composition has not been determined. 

(5.) ‘'wo alcoholic bodies (a- and @-storesin) in very considerable 
quantities. 

(6.) Compounds of these bodies with cinnamic acid also in con- 
siderable quantities. 

(7.) A sodium compound of storesin in very small quantities. 

Storesin (from storax and resina) is the name proposed by the 
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author for the body obtained from the residue left on extracting re- 
fined storax successively with caustic soda, cold alcohol, cold petro- 
leum naphtha, hot petroleum naphtha (using an upright condenser), 
It melts between 160° and: 168°, and has the composition, C3.H,;,0;. 
G. T. A. 


Physiological Chemistry. 


Chemical Changes in the Liver. By C. Fiiaae (Zeitschrift f. 
Biologie, xiii, 133—171).—Lehmann’s analyses of the blood flowing 
through the portal and hepatic veins respectively were made by 
methods open to so many objections, that the results he obtained can- 
not form the basis of any theory concerning the functions of the liver. 
The author therefore determined to make a series of estimations of 
such constituents of the blood flowing through these veins as could be 
estimated accurately and with certainty, viz., the water, ash, and ash- 
constituents. The results of these analyses agreed so closely, that what- 
ever differences existed were plainly caused by the unavoidable minute 
errors of manipulation. No difference in chemical composition exists 
therefore so far as regards these substances between the blood of the 
portal and hepatic veins. Estimations were next made of the amount 
of water and of hemoglobin in arterial, portal, and hepatic blood, the 
hemoglobin being estimated by Preyer’s spectroscopic method. No 
difference existed in the amount of hemoglobin in the various kinds of 
blood, or in their water contents. 

Recent experimenters have been unable to detect any difference 
between the amount of sugar, fibrin, and urea contained in the blood 
of the portal vein and that of the hepatic vein. It therefore follows 
that these constituents of the blood suffer no change in their passage 
through the liver, and that neither an absorption nor yet a formation 
of these substances belongs to the functions of that organ. By parity 
of reasoning, and upon the basis of the experiments recorded by the 
author, the water, salts, and hemoglobin of the blood suffer no change 
in their passage through the liver, and therefore these substances have 
no relation to its activity. 

Such a conclusion is not tenable. To what extent then may the 
blood be changed by the liver without our being able to detect it 
analytically ? 

To answer this question, two factors are needed, Istly, the amount 
of change in the individual constituents of the blood which can be 
detected analytically ; and secondly, the amount of change in the 
same constituents which the blood in passing through the liver con- 
stantly undergoes. Should the latter be less than the former, then the 
impossibility will be seen of proving analytically any change of blood 
in the liver. 

To answer these questions, we require to know what quantity of 
blood passes through the liver in 24 hours. This depends upon the 
quantity of blood held by the organ and the rate of its flow. 
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With regard to the flow of the blood through the liver, nothing is 
at present known. It occurred to the author that by means of 
Vierordt’s infusion method, some knowledge might be obtained. Hav- 
ing determined the rates of the flow of blood through a dog from the 
crural vein through the system to the crural artery, the flow was next 
determined on the same dog from a vein of the intestines or stomach 
through the liver. By this means the difference in the times taken to 
complete the circulation would equal the rate of flow through the liver. 
This latter equalled in time the ordinary flow of the blood from a vein 
through the lung to an artery. Of course these results were only 
proximate. The quantity of blood held by the liver may be taken at 
20 per cent. of its weight. 

With these data we may calculate as follows. 

The change in the blood of the liver of a dog of 20 kilos. weight may 
be estimated as requiring 16 seconds. The blood contained in the 
liver is 20 per cent. of the liver’s weight, and therefore 3°5 per cent. 
of the weight of the body, or about 140 gr. Thus in 16 seconds there 
flows through the liver 140 gr. of blood; in one mintite about 500 grams ; 
in an hour 30 kilo. ; and in 24 hours 720 kilo. In the estimation of 
the water in blood, results can at the best be insured only within 0°5 
percent. This in 720 kilo. equals 3600 grams. Therefore by calcu- 
lation « dog could secrete at least 3600 grams of water through the 
liver without our analyses of the blood detecting it with certainty. A 
dog of 20 kilo. weight would secrete at the most only 400 grams of 
bile in the 24 hours. 

In like manner, in the estimation of chlorine, there is an error 
of 0°02 per cent. which equals in 24 hours 144 grams, whilst only 3 
grams of sodium chloride are secreted in the bile during the same 
time ; and if we distribute this 3 grams over the whole quantity of 
the blood, we should find in the 50 c.c. taken for analyses, differences 
so slight as to fall far within the limits of error of the most exact 
analyses. 

Thus the material changes in the liver can cause only such slight 
changes in the composition of the blood as lie within the limits of error 
of our methods of investigation, so that we cannot hope by a compari- 
son of the blood flowing to and from the liver to come to any conclu- 
sions as to the functions of that organ. F. J. L. 


Action of Biliary Acids on the Alimentary Canal of Dogs. 
By M. Scutitein (Zeitschr. f. Biologie, xiii, 172—192).—The bile 
and salts of the biliary acids, when brought into the alimentary canal, 
greatly increase the peristaltic action of the intestines. If the dose be 
large, the stomach is affected, and vomiting accompanies the diarrhoea. 
Finally, should the dose be very large, the action on the mucous mem- 
brane of the stomach is so rapid that violent vomiting ensues and the 
dose is ejected before the acids reach the intestines. The dose required 
by a dog of from 4—6 kilo. to produce diarrhoea is 0°5 grm. of sodium 
cholate, whilst 1-0—1-2 grm. produces vomiting. The action of cholic 
acid is the most intense, whiist taurocholic acid is more powerful than 


glycocholic. F. J. L. 
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Oxalic Acid in the Urine. By P. Fiirprincer (Chem. Contr., 
1877,197).—Theauthor’s observations lead to the following conclusions, 
1. Oxalic acid is a normal and perhaps constant constituent of urine. 
2. The quantity normally excreted appears not to exceed 20 mgrm. 
per day. 3. The amount of calcium oxalate which separates even after 
standing for 24 hours affords no criterion of the total amount of oxalate 
in the urine. 4. The chief solvent for calcium oxalate in the urine is 
acid sodium phosphate. 5. The amount of oxalic acid is diminished 
by taking a dose of sodium bicarbonate, and is not increased by lime 
water or urates. 6. There is no constant relation between a large 
increase of oxalic acid and the stoppage of the normal process of 
oxidation ; neither is the elimination of the acid hindered by fever. 

W. R. 


Chemistry of Vegetable Physiology and Agriculture. 


Elimination of Oxygen from Green Twigs under Boiled 
Water in Sunlight. By Jos. Boum (Liebig’s Annalen, elxxxv, 
248—258).—The author summarises the results of his experiments on 
this subject as follows :— 

1. When green twigs of woody plants, such as privet, are enclosed 
in a limited atmosphere containing oxygen, in the dark, there ensues 
at first a diminution, but afterwards an increase, in the volume of the 
enclosed gases; and this increase takes place before the oxygen present 
is completely absorbed. 

2. The diminution in the volume of gas which takes place when 
green twigs are enclosed in an atmosphere containing oxygen, in 
feeble light, is not due to assimilation of oxygen, as in the germina- 
tion of seeds rich in oil, but is caused by absorption of carbon dioxide 
formed in normal respiration. 

3. When portions of fresh plants are enclosed in an atmosphere of 
carbon dioxide, there takes place at first a diminution (contrary to 
Saussure’s statements) and afterwards an increase in the volume of 
the gas, due to internal respiration. 

4, The absorption of carbon dioxide by fresh plants is not due to 
the action of cellular liquids (Zellsaft) exclusively, since it takes place 
also in twigs previously dried at 100°. 

5. When fresh green shoots of privet are exposed to sunlight, under 
boiled water, they give off more oxygen than corresponds with the 
volume of air contained in them. This oxygen .is for the most part 
derived from carbon dioxide formed in the shoots by internal respira- 
tion. In prolonged experiments the evolution of oxygen becomes 
slower and slower, and after 3 or 4 days ceases entirely, although the 
shoots still appear fresh and sound. After a week, however, the 
shoots begin to turn brown, and butyric fermentation sets in. n 

J. R. 

Action of Sunlight on the Vine. By H. Macaano (Compt. 

rend., xxxv, 810—812).—Two rows of vines were covered in April, 
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one with a black, the other with a white cloth. The green branches 
and leaves were submitted to analysis at the beginning of August. 
The results lead to the following conclusions :—The diminution of solar 
light by the black cloth prevented the production of glucose in the 
leaves, and tartaric acid and mineral matters were found in direct pro- 
portion to the intensity of the light. R. R. 


On the Pathology of Fruit Trees. By Dr. Epermarer (Land. 
Versuchs Stationen, xx, 392).—In the preparation of cellulose for paper 
pulp, the sawdust, c&c., is usually digested under pressure with soda- 
ley, and from the alkaline liquors containing resin, &c., the soda is 
regained by evaporation and incineration. During this process vapours 
are evolved alkaline in character, and depositing sodium carbonate : 
these act very injuriously on vegetation in the vicinity, causing the 
leaves of the fruit trees of the neighbourhood to become reddish- 
brown, and finally black, when they die. By acting on leaves of dif- 
ferent kinds with soda-solution of sp. gr. 1°01, the author found that 
similar effects are produced; humus-like matters are developed by 
the decomposition brought about by the alkali. It is noticeable that 
apple leaves are affected sooner than pear, and pear sooner than plum 
leaves ; and that if the alkaline solution be allowed to dry on the leaves, 
the alkaline reaction is wholly or almost destroyed by reason of the 
formation of acid decomposition-products. C. R. A. W. 


Nitrification by Organised Ferments. By Scutogsine and 
Mintz (Compt. rend., lxxxv, 1018—1020).—In continuation of their 
previous research (this Journal, 1877, ii, 215), the authors show that 
vegetable earth will not nitrify in an atmosphere containing chloro- 
form-vapour. Nitrification is also stopped by heating the earth for 
an hour to 100°. Earth so heated may afterwards be exposed to a 
current of air purified by ignition, without nitrification taking place. 
Nitrification recommences if a little vegetable mould diffused through 
water is applied. Oxidation of organic matter still proceeds in earth 
which has been treated with chloroform or heated to 100°; under 
these circumstances. carbonic acid and ammonia are produced, but no 
nitric acid. A porous medium is not necessary for nitrification. 
Sewage, or a solution containing sugar, and the phosphates and sul- 
phates of ammonium, potassium, and calcium, can be nitrified by 
passing over polished pebbles. Sewage clarified by alum and filtra- 
tion, and then treated with a few particles of vegetable earth and some 
carbonate of calcium, may be nitrified in a closed vessel through which 
filtered air is conducted. When raw sewage is thus treated with air, 
without previous seeding with vegetable earth, the resuit is uncertain, 
as sewage contains a multitude of organisms, and in the struggle for 
existence the nitrifying ferment may be destroyed. Vegetable earth 
suspended in fresh water or in sea-water is easily nitrified by passing 
ar through the water; the nitrification takes place equally in light or 
darkness. On boiling the mixture of soil and water, nitrification ceases 
if pure air be afterwards supplied. R. W. 


Fermentation of Norwegian Fish-guano and Steamed Bone- 
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meal. By A. Pacrr (Chem. Centr., 1877, 206).—As the action of 
these manures is too slow, and as dirty products are obtained by the 
action of sulphuric acid, the insoluble nitrogenous compounds are de- 
composed by moistening with water and urine, and leaving the mass to 
ferment. For 50 kilos. of manure 30 litres of urine or water are 
necessary; 5 kilos. of gypsum are added, and the heaps are covered 
with gypsum or earth to prevent loss of nitrogen. The temperature 


rises to above 40°, and when it begins to fall the fermentation is over. 
W. R. 


Purification and Utilisation of Sewage. By A. Miire 
(Land. Versuchs. Stationen, xx, 391).—Irrigation processes are viewed 
by the author with favour. In winter when plants hybernate, the 
purification is less efficacious than in spring and summer, when vegeta- 
tion shows the maximum of activity. Self-purification by settling 
and aération, although successful with small quantities in a laboratory, 
does not appear likely to give good results on the large scale; whilst 
precipitation processes are too costly. Irrigation must be intermittent 
to permit of aération and oxidation of the deposited foecal solid mat- 
ters from time to time; and in winter this will often be impracticable, 
unless combined with a partial precipitation process, or unless large 
reservoirs be constructed. C. R. A. W. 


Analytical Chemistry. 


Estimation of the Free Oxygen Dissolved in Water. By J. 
Konig and L. Murscuier (Deut. Chem. Ges. Ber., x, 2017—2022). 
—The method proposed by Schiitzenberger (Ann. Chim. Phys. [4], xx, 
351) for this purpose, by means of sodium hyposulphite, ammoniacal 
copper solution and indigo, cannot be recommended, on account of the 
considerable alteration which takes place in the strength of the stand- 
ards on keeping, and also because there is no convenient and safe 
method for standardising these solutions. Mohr’s method, by the use 
of an ammoniacal solution of ferrous oxide and titration of the excess 
with permanganate, is much more exact and requires less time. 

Attempts to arrive at conclusions as to the value of a water for 
drinking purposes from the quantity of dissolved oxygen, led to no 
results. 


Estimation of Atmospheric Carbonic Acid at Tabor, Bohe- 
mia, in 1874 and 1875. By Fr. Farsxy (Chem. Centr., 1877, 
198).—10,000 vol. aix at 0° C. and 760 mm., contained vols. of car- 
‘bonic acid :— 
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Month. Maximum. Minimum. Mean. 
SN ces c0cosees 3°75 3°12 3°12 
November 3°91 3°17 3°42 
December 3°67 3°10 3°37 
January 3°77 3°22 3°43 
February 3°62 3°21 3°43 

3°75 3°15 3°43 
3°67 3°19 3°53 
3°59 3°19 3°55 
3°61 3°02 3°29 
3°09 3°15 3°31 
4°07 3:19 3°43 


The amount of carbonic acid varied during the month, and appeared 
to depend on the weather. North-west and south-west winds lowered 
the proportion, while the opposite took place with north and north- 
east winds. W. R. 


Estimation of Carbonates in presence of Sulphites and 
Hyposulphites. By E. Potaccit (Deut. Chem. Ges. Ber., x, 1747). 
—The author decomposes the carbonates by means of potassium bi- 
tartrate at a gentle heat in an ordinary carbonic acid apparatus. 
Carbon dioxide alone is liberated, sulphites and hyposulphites remain- 
ing undecomposed. J. R. 


Estimation of Nitrogen in the Nitroglycerin of Dynamite. 
By Saver and E. Apor (Deut. Chem. Ges. Ber., x, 1982—1984).— 
The estimation of nitrogen in the nitroglycerin of dynamite by treat- 
ment with potash gives results which are always too low, owing to the 
occurrence of the following secondary reaction :—C;H;(O.NO.); + 
38KHO = 3KNO, + C;H;(OH);. Correct results can be obtained 
only by using Dumas’ method. By this means the percentage of 
nitrogen in three different samples of nitro-glycerin from dynamite 
was found to be from 18°35 to 18°52. The calculated percentage of 
Nin pure nitro-glycerin being 18°50 proves, therefore, that dynamite 
contains only trinitrin. T. C. 


Volumetric Estimation of Iron in Iron Ores. (Dingl. polyt. 
J., eexxv, 560—561.)—Ed. Hart recommends potassium permangan- 
ate as the best reagent for titration. He heats the ore to redness in a 
porcelain tube, for three hours at least, in a stream of hydrogen; 
then cools, and adds it to boiling dilute sulphuric acid, at the same 
time passing a stream of hydrogen through the liquid, and titrates 
with permanganate in the ordinary way. Coal-gas is inapplicable, 
as some of its constituents absorbed by the acid act on the per- 
manganate solution. 

Some brown hematites, reduced by this method, yield an iron 
almost insoluble in the acid. Dr. T. M. Drown proposes to heat such 
ores in air or oxygen, to burn off carbonaceous matter before passing 
hydrogen over them; the iron then reduced dissolves easily. Most 
magnetic ores yield an insoluble portion containing iron; for such 
ores this method is no better than ordinary ones. 

Dr. Drown dissolves iron ore in hydrochloric acid, evaporates nearly 
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to dryness, adds a little water, and then stannous chloride from a 
burette. The excess of stannous chloride is estimated by adding 
starch and standard iodine solution. The iron solution should be 
tolerably concentrated and warm; the tin solution should be freshly 
prepared: lec. = 0°012 gram iron = 3 c.c. iodine solution. Ten 
assays gave a mean of 38°235 per cent. ; two assays with permangan- 
ate gave 38:17, and two gravimetric determinations gave 38°14 per 
cent. of iron. The author made four simultaneous assays in eighty 
minutes, the tin solution being prepared whilst the ores were dissolving. 
Metallic iron dissolved in hydrochloric acid with a little potassium 
chlorate, the solution being evaporated to dryness nearly, is used to 
standardise the tin solution. A solution of iron chloride some months 
old, which gave 0°1024 and 0°1025 of iron per volume by precipitation 
with ammonia, gave 0°1017, 0°1012, 0°1010, and 0°1007. i A 


Estimation of Phosphorus in Iron and Iron Ores (two 
papers). By Koscueut, and by Carrns (Chem. Centr., 1877, 487).— 
Koschelt prepares a molybdic solution by dissolving one part of pure 
molybdic acid together with one part of caustic potash in six parts of 
water, adding, after cooling, a solution of 4 part of tartaric acid in two 
parts of water, followed by addition of 74 parts of nitric acid; heating 
the whole to boiling and filtering while hot. About one gram of the 
iron is dissolved in the smallest possible quantity of nitric acid (the 
solution should not measure more than 50 c.c.), and the filtered liquid 
is allowed to flow into about 30 c.c. of the molybdic solution placed in 
a basin on the water-bath; after complete precipitation the whole is 
warmed for a short time, the precipitate is collected on a weighed filter, 
washed with dilute nitric acid (2 : 3) and alcohol, dried at 120—130° 
and weighed; it contains 1‘73 per cent. of phosphorus. The process 
of Cairns is very tedious; it consists in precipitating the ferric 
phosphate with ammonia, redissolving, precipitating with ammonium 
molybdate, redissolving, reprecipitating, again dissolving, and finally 
precipitating with magnesia mixture. M. M. P. M. 


Aluminium Plate asa support in Blow-pipe Work. By W. 
M.Hurcaines (Chem. News, xxxvi, 208 and 217).—Detailed directions 
for using Ross’s aluminium plate; accounts of various metallic subli- 
mates are also given. M. M. P. M. 


Estimation of Reducing Sugar in Commercial Products. 
By A. Grrarp (Compt. rend., Ixxxv, 800—802).—The author deter- 
mines the amount of reducing sugar by weighing the quantity of metal- 
lic copper which it will precipitate from a cupropotassic solution. The 
copper is rapidly washed on a filter, which is burnt in the air on a pla- 
tinum boat, and this is afterwards ignited in a current of hydrogen, in 
order to reduce the copper oxide. The saccharose present in the pro- 
ducts is estimated by inverting it, finding the weight of copper preci- 
pitated, and deducting from this the amount previously determined as 
due to reducing sugar. One gram of copper is reduced by 0°569 gram 
of reducing sugar; but a correction represented by 147 has to be ap- 
plied for saccharose, on account of the difference of the equivalents. 


ANALYTICAL CHEMISTRY. 167 


Saccharimetry. By H. Morin (Compt. rend., lxxxv, 802—805).— 
The author’s results go to prove the optical inactivity of the reducing 
sugar contained in commercial products. The slight rotatory power, 
which in some exceptional cases this kind of sugar may possess, is too 
small to affect the saccharimetrical determination of commercial 
sugars. R. R. 


On some Quick Methods for testing Milk (Dingl. polyt. J., 
eexxvi, 418—421)—Ritthausen (J. pr. Chem., 1877 [2], xv, 329) 
states that 20 or 10 ¢.c. of milk is diluted to 20 times its volume, and 
10 or 5 c.c. of solution of copper (63°5 gr. of sulphate of copper in 1 litre) 
added. Then as much potash is added as is sufficient to decompose 
the copper salt added. The precipitate soon settles, the supernatant 
liquid is decanted off, and the washed precipitate is placed on a filter. 
The filtrate contains the sugar, which can be estimated. The precipitate 
contains the proteid and the fat. This latter can be dissolved out by 
ether, after washing with absolute alcohol, the ether evaporated, and 
the fat weighed. The precipitate is again washed with absolute 
alcohol, dried over sulphuric acid, and then at 125° for two or 
three hours, and weighed. The dry powdery product is then well 
ignited, the loss giving the quantity of proteid. Schmen of Munich 
uses an earthenware plate, which he heats to 100°, and then allows 
to cool, quickly rinses it with a little water, and then places it 
over a glass vessel containing some concentrated sulphuric acid. The 
milk, which is diluted with an equai bulk of distilled water, and 
contained in a kind of wash-bottle (spritz-glas) is then poured over 
the centre of this earthenware plate, and, to prevent evaporation, 
covered with a ground clock-glass. Nine to ten grams of milk are 
sufficient. After one or two hours the serum is absorbed by the plate, 
and the casein and fat can be scraped off with a horn spatula, and 
then placed in a weighed watch-glass. This is heated to 105° in an 
air-bath and weighed. The fat can be dissolved out by ether, and 
estimated. 

A. Kaiser (Schweiz. Landwirth. Zeitung, from the Mileh-Zeitung, 
394) gives a method of finding the quantity of fat by means of a 
formula into which the sp. gr. of pure and skimmed milk, of milk-fat, 
and of milk-serum, enter. The sp. gr. of the serum is taken to be 
sp. gr. of skimmed milk, + 0°0011. The sp. gr. of fat is assumed to 
be the same or nearly the same in all milks. The accuracy of this 
method depends on the degree of skimming, and the exactness of the 
reading of the specific gravity. The author has invented a lactometer 
aud a skimmer for these purposes. 8. 


Test for Santonin. By Daviv Linpo (Chem. News, xxxvi, 222). 
—The crystals are dissolved in strong sulphuric acid without heating, 
small successive quantities of a very dilute solution of ferric chloride 
are added, and the dish is agitated: a red colour, changing to purple, 
and subsequently to violet, is produced. If the quantity of santonin 
be very small, the ferric chloride solution should be mixed with an 
equal bulk of strong sulphuric acid, the mixed liquid should be added 
to the santonin, and heat should be applied. M. M P. M. 
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Detection of Saffron. By W. Stopparr (Chem. Centr., 1877, 
477). Very small quantities of this colouring matter may be detected 
by boiling with dilute hydrochloric acid, containing a strip of copper- 
foil with a little piece of platinum touching it, and a little sugar; 


the colour changes to red. Saffron is unchanged by alkalis. 
M. M. P. M. 


Detection, by the Spectroscope, of the Adulteration of Red 
Wines. By F. v. Lepr. (Deut. Chem. Ges. Ber., x, 1875—1877).— 
The juice of the beet-root (Beta vulgaris) which is used for imparting 
colour to red wines, exhibits an absorption-spectrum characterised by 
two distinct bands. The author finds that a white wine to which an 
alcoholic infusion of the root has been added, gives this spectrum un- 
changed; the colouring matter present in pure red wine, which 
prevents the recognition of the characteristic bands of the juice of the 
beet when present as an adulteration, may be removed by means of 
tannin and gelatin (Faure’s reagent, which leaves the colouring matter 
of the beet unchanged. Characteristic modifications of the spectrum 
are determined by cupric sulphate, the alkalis, and other reagents. 
These are carefully described by the author as affording additional 
evidence of the presence of beet-juice. C. F. C. 


Technical Chemistry. 


Purification of Water for Boilers by Haén’s and Bohlig’s Pro- 
cesses. By Frrp. Fiscuer (Dingl. Polyt. J., cexxvi, 94—100).—The 
following are analyses of water before (I) and after (II) the purifying 
process by Haén’s method, and II] shows an analysis of water in a 
boiler at work :— 

1 litre contains— ° II. TIT. 
Chlorine ! , 78 2765 
Sulphuric anhydride trace 147 
Nitric anhydride 41 1260 
Nitrous acid strong very large trace 

trace trace 
Organic matter 33 0 
Magnesia trace trace 
Dues bevesesese vce oe 80 2240 
Percipitated by boiling : 


Or, 
0 0 
trace 250 
0 0 
trace trace 
121 4236 
65 1983 


The barium chloride employed contained BaCl, 82°18; CaCl, 0°39; 


el ee 
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MgCl, trace; insoluble 0°48; water 15°71; chlorides of alkali-metals 
1:24. The purified water reacted neutral, and still contained some 
sulphuric acid, as sufficient chloride of barium had not been added. 
It is advisable to add sufficient lime, after the addition of the barium 
chloride, to make the solution alkaline, so as to prevent the chlorides, 
&e., from attacking the cocks and sides of boilers. 

A sample from another person had the following composition before 
(1) and after (2) :— 


1 litre contains— 
Chlorine. . 
Sulphuric acid 
Nitric acid 


Ammonia 

Organic matter 

Baryta 

Magnesia 

Lime 

Precipitated by boiling : 
Lime 


One litre of purified water showed by neutralisation that it was 
equivalent to 21 mg. hydrate of calcium, or 17 mg. of hydrate of 
magnesium. The following may be taken as the composition :— 


CaCO, CaSO, CaCl, MgCl, BaCl, MgH,0, 
245 341 33 52 0 0 
() 0 477 0 , a 17 

The chloride of barium used had the annexed composition :— 

Chloride of barium 76°75; chloride of calcium 1°86; chloride of 
magnesium trace; water 19°72; chlorides of alkali-metals 1°67. 

‘he water is heated, and the chloride of barium and lime added. In 
three or four minutes the solution becomes clear, and the purification 
is perfect. 

The author then deals with Bohlig’s preparation, and combats at the 
same time the remarks of the manufacturers of this article on the Haén 
process. He finds the preparation called “‘ Bohlig’s Magnesia prepara- 
tion,” to consist of burnt magnesia. The use of it requires a consider- 
able time for the clearing of the liquid, and carbonic acid has at times 
to be passed through the liquid to separate the lime. Much magnesia 
is introduced in this process, and altogether the author considers the 
Haén process to be the better, and advises, if magnesia has to be used, 
to employ ordinary magnesia, and not the costly preparation of Bohlig. 


S. 
Manufacture of Iodine. By C.C. Sranrorp (Dingl. polyt. J., 
cexxvi, 85—94).—After a short history of iodine and an account of 
the fluctuations of the trade in kelp and iodine, the autbor goes on 
to describe the manufacture of this latter substance. The kelp is 
broken up into fragments, and the soluble matter extracted by water. 
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This solution is evaporated, allowed to stand at 40° or 45° F., and the 
crystals which form are fished out. At 62° F. a hard salt, containing 
50 per cent. of potassium sulphate, together with Glauber’s salt and 
sodium chloride, is deposited. The liquid is again heated, when the 
kelp salt (sulphate of potassium and sodium) again forms. The liquid 
is again cooled, and so on. The resulting liquor is mixed with } 
Nordhausen sulphuric acid (145° F.) ; oxide of manganese is added, 
and on distillation iodine is obtained; afterwards, on addition of more 
oxide, bromine comes over. 

The author refers to the fluctuation in the demand for kelp in con- 
sequence of the discovery of Spanish soda and the Stassfurt salt de- 
posits. He shows that about 0°16 per cent. of iodine is got from kelp. 
The quantity of iodine in the sea is as 1 : 250,000, or 1 cubic mile con- 
tains 11,072 tons. Other chemists estimate the proportion to be 
1 : 30,000,000. Seaweeds possess the power of taking the iodine from 
the sea-water, but in different degrees, as the following table will 
show. They take up ten times more iodine than bromine. 100 parts 
of dried alg contain— 


Schweit-| Gode- 


Stanford. 
chens. 


Sarphat. 


Lam. digitata..........000. 


» saccharina .......... 
Fucus sérratus ..........-.| O° ‘ ’ . 00856 

ae ME: ce wa osseous ‘ ). 0°0572 

9 - Vesiculosus ......eee. ‘, 0:0297 
Zostera marina ............| O° "0457 
Rhodomela pinnastroides.. .. ‘0378 
Hyderix siliquosa 2131 
Hymanthalia lorea "0892 
Chordaria flagelliformis .... -- ‘2810 
Cladophlora glomerata...... = 


These specimens came from Larne, Ballina, Sligo, Galway, Shet- 
land, Tyree, Coll, Colonsay, from the Isle of Man, Denmark, &e. The 
first five are those from which kelp is generally made. The best is the 
Laminaria digitata, which grows on rocks and always under water. 
The laminarie in general form the best source and are found thrown on 
the shore by storms. The rest are cut generally as they rise out of water 
and are poorer in iodine. The method of preparing kelp is wasteful 
in the highest degree. Exposed to weathering, heated too strongly 
in burning, and mixed with sand, the product does not contain what 
more careful manipulation would render certain. The author read a 
paper before the Society of Arts (Chemical News, March, 1862, p. 167) 
in which he describes a method of destructive distillation. The pro- 
ducts were ammonia, naphtha, tar, acetic acid, &c., and a coke or char- 
coal, which gives by treatment with water the compounds of iodine 
and other bodies. The charcoal then left resembles animal charcoal 
in appearance, costs only } as much, and is a good deodorizer— 
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Laminaria. Fucus. 

EE ii tances nanan 70°32 
‘ 1:90 

10°35 

” magnesia...... , 7°92 
Sulphate of lime .. 1:93 
Alkalis ..... ’ 1°84 
Alumina . — : 5°74 


100°00 
S. 


Decomposition of Soda-waste for the Production of Sul- 
phur. By Cart Kravusnaar (Dingl. polyt. J., cexxvi, 412— 
418).—Schaffner’s method (Dingl. 1869, excii, 308, and exciii, 42) is’ 
to throw the residue in heaps, and after leaving it some months, to 
strew these heaps about, whereupon chemical action sets in. The 
author has in this paper followed out this chemical action, and for 
this purpose took a sample, 1 yard below the surface of the heap, and 
treated 1°5 kil. with 850 c.c. of water; 30 kil. of the same sample he 
made into a little heap, and after half an hour treated a second portion 
with 850 c.c. of water. A 3rd, 4th, 5th, 6th, 7th, and 8th samples 
were taken at intervals of 1 hour and treated with water as before. 
The samples were left for 24 hours in the water and the solution con- 


tained — 


wm 
° 
bo 


Sample No. 1. 


of calcium. 
of calcium. 


Polysulphides 
Sulph-hydrate 
Thiosulphate 
of calcium 
Polysulphides. 
Sulph-hydrate. 
Thiosulphate. 


First quantity 
After 4 hour . 


He OO 


D> 
bo 


_ 
<I] © 
on 


—_ 
bo 


Te) a! 
re) 
a=) 
—) 


bo 
@ 
onnNee 


ho > Ob 
SesEN 
SHONoad 
| | | Seas 
DIA AH cr 


3° & 
on 


~T 


@ 


~~ 

aI 

is 

bo 

| | | 
| | 
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A 
Sd 
- 
° 
~ 
* 


Polysulphides 
of calcium 
Sulph-hydrate 
of calcium. 
Thiosulphate 
of calcium. 
Polysulphides. 
Sulph-hydrate. 
Thiosulphate. 


31°3 
42°6 
29°8 
16°1 
19 °2 
14°2 
11 °6 


First quantity ........ 
After + hour 
ly 


2% 


© wb 
1/911 gee 
w bo ad 
[2] |) Seo 
Or RD 
/ 3288 
mo nosy 


(8) | 88s 
Owe 


bo 
bo 
ce 
~T 
or 


lo oe oN | 
oO CesT 
woo 


| 

It can be seen from this that the sulph-hydrate forms the greater 
proportion before the air is admitted and oxidation commences. In 
the later stages CaS.0, is the most abundant compound. This salt is 
probably formed as follows :-— 


CaH.8, + O = H.O + CaS. ; CaS, + O; = CaS.0;, or 
CaH.S8, + O; = CaS8.0; + H.O. 


The sulphide in the fresh soda-residue is undoubtedly CaS, but 
this, by the action of water, is converted into CaH.S, : 


2CaS + H.O = CaH.S8, + CaO. 


When this has taken place the heap is broken up and air admitted, 
when the reactions already given commence. If we can stop the 
oxidation at such a point that the polysulphides, the sulph-hydrate, 
and the thiosulphate are present in such proportions as give the 
following reactions, we get the greatest yield of sulphur :— 


CaH.8, + CaS,.0, + 4HCl = 3H.O + 2CaCl, + S,, and 
2CaS, + Ca8.0; + 6HCl = 3CaCl, + 3H.O + Se. 


If the oxidation goes beyond this, the quantity of soiuble sulphur 
decreases, as sulphite and sulphate of calcium are formed. The quan- 
tity of sulphur in the solutions of the four samples, which were taken 
from different parts of the heap, and which thus show that the heaps 
have not a uniform composition, was as follows :— 


* This sample was taken nearer the surface of the heap. 
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Percentage Amount of Sulphur. 


2. 3. 


First quantity 
PD a 


core 
DOO 
ow wre 


SSea 
DOWD 
bo bo bo bo 


bive | bearckad 


AO Ww 


Se 

E6668 

eS 
wOneo 


il | 
bo 
lal | 
bo 
bo bo bo 


When the CaS.0; is present in slight excess, above the quantity 
shown by the above equations, the precipitation can be performed in 
open vats instead of being precipitated in closed vessels as in the 
Schaffner process. The process, as carried out at Thann, takes place in 
a vat 2 meters in diameter and 1°5 meter deep. The liquor passes into 
the vat just above the bottom, and the hydrochloric acid enters by a 
wooden pipe, which is so arranged that the hydrochloric acid and the 
liquor impinge together on the bottom of the vat. The vat is half 
filled with water and then heated by steam to 70°. A stirrer is set in 
motion, and the hydrochloric acid and liquor allowed to enter in such 
proportions that the mixture is slightly acid. The overflow is situated 
about 3 c.m. below the edge of the vat. The chloride of calcium and 
the sulphur pass out by this overflow. The vat is always kept full, so 
that any sulphuretted hydrogen that may be formed is decomposed 
before it rises to the surface in the sulphurous acid. 

An improvement on the above process is to add sufficient water to 
the fresh soda-residue in an iron cylinder to allow of the action of 
a stirrer, and then to treat it with steam at 5at. 90 per cent. of the 
sulphur can thus be brought into solution. The slime from this is 
allowed to dry and then broken into lumps, when oxidation rapidly 
sets in. The result is then treated as before. The author thinks this 
would spare much labour. The solution of CaH.S, obtained in this 
way could also be applied in tanning to remove the hair from hides. 
It would do this in 24 hours and not harm the leather. 8. 


Presence of Arsenic in the Sulphuric Acid Manufactured 
from Arseniferous Pyrites and in the various Soda Salts 
Manufactured from this Sulphuric Acid. By C. Hser (Dingl. 
polyt. J., ecxxvi, 174—181).—The author refers to H. A. Smith’s 
book on the chemistry of the manufacture of sulphuric acid, and 
remarks that, though the quantity of arsenic in the pyrites is given, 
no special notice is taken of the amount of arsenic in the sulphuric 
acid manufactured therefrom. 

1. Arsenic in Iron Pyrites—The arsenic is probably present as 
(FeS.As), but finely diffused, as it cannot be dissolved out by the 
solvents for arsenide of iron. Spanish pyrites gave 0°90 per cent. of 
arsenic, Westphalian 0°30 per cent., and Norwegian only a trace. 
Smith gives the following :— 
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Spanish (a) ......... «see. L651 per cent. As,O, 
b 


Westphalian 
Norwegian (a), hard 
_ (b), soft 


Richardson and Watts give in “‘ Chemical Technology ”— 


Spanish .......06. «+++. 0°21 to 0°31 per cent. As 
Westphalian trace 
Norwegian . 


The method employed for the determination of arsenic was fusion 
with fusion-mixture-and nitre, and precipitation of ammonia-magne- 
sian-arsenate. 

2. Quantity of arsenic in sulphuric acid— 


Present as arsenic 
Arsenic. acid. 


Chamber acid 0°202 p.c. 0°040 p. c. 
Acid from Glover’s tower 0°331 = ,, 0-041 ,, 
- Gay-Lussac’s tower... 0°334 ,, 0°132 ,, 


The chamber acid, before employment in salt-cake manufacture, is 
concentrated in Glover’s tower. <A part of this acid goes to the Gay- 
Lussac tower for the purpose of absorbing the nitrous gases. These 
nitrous gases oxidize the arsenious to arsenic acid, and this accounts 
for the larger proportion of arsenic acid shown by the analyses, 
(As,0, + 2N,0; = As.0O; + 4NO). The total amount of nitric acid 
used in this manufacture is 1°62 per cent. of the sulphuric acid pro- 
duced. Calculating according to the above equation and by the result 
of analysis, the loss of nitric acid due to arsenic is 3°18 per cent. of total 
sulphuric acid produced. Westphalian pyrites with 0°30 per cent. of 
arsenic used 1°32 per cent. (of nitric) of total sulphuric acid manu- 
factured, while, as above stated, with Spanish pyrites the proportion 
was 1°62 per cent. Other examples are, at Freiberg, 1°7 per cent. of 
nitric acid; arsenic iu sulphuric acid = ‘05 to 30 per cent. At Grew- 
enbriick, 1°10 per cent. is amount used; the pyrites is poor in arsenic. 
At the Rhenania works in Stolberg, 1 per cent. in amount, the pyrites 
poor in arsenic. In a chemical works at Benel, where pyrites with 1 
per cent. to 1°5 per cent. of arsenic, 1°5 per cent. to 2°0 per cent. of 
nitric is used. ‘T'abulated, we have— 


Nitric acid used with pyrites 
poor in arsenic. Rich in arsenic. 


1°32 p.c. 1°62 p.c. 
110 ,, 170 ,, 
1:00 ,, L5—2°0 p. ce. 

The last sulphuric acid chamber has the purest acid with, in case 
cited by author, 0019 per cent. of arsenic. This, by concentration 
in pans, can be used for many purposes to which the other cannot be 
applied. 

The passage from the fire to the Glover’s tower contains a white 
deposit with much arsenic. The longer this passage is the purer the 
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acid, as much arsenic is deposited. The burnt pyrites contain 0°19 
per cent. of arsenic. 

Arsenic in the sulphate and soda manufactured with this sulphuric 
acid. Smith found in the sulphate manufactured from sulphuric acid 
with 1:051 per cent. of As 0°029 per cent., but found none in the soda. 
Fresenius has found it in both. The author found the sulphate quite 
free from arsenic. He thinks that the arsenic goes off as chloride, and 
that if excess of sulphuric acid be not used, the result will be free from 
arsenic. 

Arsenic in Hydrochloric Acid from Soda-manufacture.—The raw acid 
has much arsenic in it. The longer the passage from the hearth or 
furnace to the condensing chamber, the freer the acid is from arsenic, 
as it is deposited on the way. Smith found 0°691 per cent. As,O; 
in the hydrochloric acid. Filhol and Lasassin found 0°081 per cent. 
As, 0°174 per cent., 0°428 per cent.; so it can be seen that quantity 
varies much. 

Arsenic in chloride of lime made from this hydrochloric acid, none. 


S. 


Ultramarine. By J. Puitipr (Dingl. polyt. J., ecxxiv, 635— 
639).—The author notices some experiments made to ascertain if the 
oxygen-compounds of sulphur obtained by the treatment of blue ultra- 
marine with acids, are essential constituents of the colour, and to 
ascertain the relation between blue and green ultramarine (Deut. Chem. 
Ges. Ber., 1876, 1109; Chem. Soc. J., 1875, ii, 383). He concludes 
that the sulphuric acid obtained by treating ultramarine with hydro- 
chloric acid arises, in part at least, from the decomposition of penta- 
thionic acid formed by the action of sulphurous acid and sulphuretted 
hydrogen upon each other. Blue ultramarine, ignited in air and well 
washed, gave a tolerable amount of sulphuric acid; still more was 
found in a sample formed on the wall of a sulphate furnace. It thus 
appears that this acid, found when ultramarine is treated with acids, 
arises in part from over oxidation, by which some of the colour is 
decomposed. Repeated heating with water in a sealed tube, even up 
to 200°, failed to remove the oxygen-compounds completely. These 
compounds are not essential to the constitution of blue ultramarine, 
for the blue variety can be obtained from the green without any change 
in the distribution of the sulphur. 

Green may be converted into blue ultramarine by the following, 
besides other methods: by repeated heating with iodine in air; by 
heating to 140° or 160° with iodine solution ; by fusing with boric 
acid, or by repeated evaporation with solution of this acid; by heating 
to 160° with water; by heating with concentrated solutions of some 
metallic salts. These changes find their simplest explanation in the 
supposition that the green ultramarine has lost sulphuric acid. When 
the method of heating to 160° with water is used, the blue product 
has the same composition and weight as the original, and the sulphur- 
compounds obtained on treating with acids agree exactly, whilst the 
water used in the tube takes up only small quantities of sodium com- 
pounds. Hence the oxidation-products obtained from ordinary blue 
are by no means essential to its constitution. The difference between 
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blue and green ultramarine appears to be that the latter contains a little 
sodium sulphide, mechanically or chemically, which hides its colour; on 
removing this the blue colour appears. On fusing blue ultramarine 
with sodium sulphate and charcoal, the green substance is obtained. 
Green ultramarine boiled with zinc sulphate solution increases in 
volume and becomes blue, zinc being taken up by the mass and much 
sodium passing into the solution. Blue ultramarine thus treated also 
takes up zinc without changing colour essentially ; here sodium is not 
removed simply, but free silica, alumina, and zinc oxide, removable by 
alkalis, are found. i? A 


Testing of Portland Cement. (Dingl. polyt. J., ccxxv, 565 
570).—Dyckerhoff (Journal fiir Gasbeleuchtung, 1877, 75) shows that 
the seven days’ test of Portland cement is untrustworthy, and that the 
28 days’ test, though better than the first, does not indicate the bind- 
ing quality of the cement when mixed with sand. From results ob- 
tained by adding four parts of sand to various cements, and determin- 
ing the tenacity of test-pieces after one, two, four and twelve wecks, 
he recommends, as the best test, to add a considerable amount of sand 
and test after 28 days. For good results the well burnt cement must 
be finely ground, 

C. Heintzel (Notizb. des deut. Ver. fiir. Fabrik. von Ziegeln, 1876, 
199) concludes generally that: 1. Portland cement of proper composi- 
tion becomes gradually harder, either in air or water. All oscillations 
in the tenacity of test pieces are due to faults in their preparation. 

2. The greater the amount of water used, the less the tenacity of 
the product. 

3. The finer the grain, the greater the tenacity. 

4. Of pure cements of the same grain, those which have the greatest 
tenacity will give similar results when mixed with sand. 

5. The coarser the sand used, the greater will be the tenacity of the 
beton produced. 

5. The tenacity can be determined after seven days by Michaélis’ 
absorption method, either for pure cement, or for mixed cement and 
sand. 

The specific gravitiy, determined by Seyer and Aron, ranges from 
2°99 to 3°08. 

The best method of testing is still an open question. J. T. 


Formation of Manganiferous Iron in Blast Furnaces. (Dinygl. 
polyt. J., eexxvi, 53—55).—Ward compares the Austrian with the 
American processes. At Reschitza 1°37 tons (1400 k.) of manganese 
ores gave ‘984 cwt. (50 k.) of manganiferous iron, 35 per cent. being 
manganese. 

The 1:37 tons contain 37:2 per cent. of Mn,Os, or 25°89 per cent. of 
manganese = 362 k. (7°12 ewts.). 

The amount of manganese which passed into the manganiferous 
iron was ‘344 ewt. (17°5 k.). 

This shows that 95°5 per cent. of manganese passes into the slag. 
The following is the composition of the mixtures fused in Austria:— 
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For production of manganiferous iron with 


x mee 
25 per cent. of Mn ......... oe eee oS percent. manganese 


ores. 
For production of manganiferous iron with { 28°6 
29 per cent. of Mn .......... 71°4 

For production of manganiferous iron with { 43 
35 per cent. of Mn ...... 57 


The slag having a composition in the last case of— 


Silica 


| 15 per cent. limestone. 


Hydrate of manganese 
Oxide of iron . 
Alumina 


160-00 


The fluidity of slag depends on the amount of manganese in it, but 
on the other hand, if the slag be stiff, particles of manganiferous iron be- 
come enclosed, and so the loss is the same. In America, Ward has 
obtained better results in a furnace 10°5 meters high, and with a blast 
76 mm. in diameter. The melting point of the slag is nearly the same 
as that of the metal. 

After 3 months’ work, 270 k. (5°3 ewt.) of ore with 35 per cent. of 
manganese yielded 100 k. (1°9 ewt.) of manganiferous iron with 35 
per cent. (1°045 ewt.) of manganese. This shows a loss of 39°5 per 
cent. (‘855 ewt.) of manganese, or a yield of 58°1 per cent., or 12 
times as much as is obtained-in Austria. S. 


Uses of Manganiferous Iron. (Chem. Centr., 1877, 204).— 
Gautier believes that the manganese acts as a reducing agent, which 
removes iron oxide from the metallic iron, and prevents it from becom- 
ing “ hot short.” Henderson, of Glasgow, discovered a process of 
preparing manganese-iron containing 25 to 75 per cent. of manganese, 
thus lowering the cost of preparing manganiferous iron. The amount 
of manganese required for reduction is usually 1 per cent., if added as 
manganese-iron ; the resulting iron is extremely soft; its coefficient of 
elasticity is 22 to 25 kilos. ; its resistance to strain, 45 kilos., and its 
expansion, for 200 mm., 20 to 25 kilos. 

It does not become hard by tempering. The product of the resist- 
ance to strain multiplied by end-expansion is nearly 7 times that of 
ordinary iron, and more than twice that of hard steel. This iron is 
used in plating ships. Addition of 1} per cent. of manganese to 
inferior iron counteracts the influence of phosphorus. Addition of 
1 per cent. of manganese to cast steel gives it great resisting 
properties. W. R 


Chromium Crucible Cast-Steel. By S. Kern (Chem. News, 
xxxvi, 198).—Directions and receipts are given for manufacturing 
crucible steel from Bessemer steel, iron, chrome: ore, and limestone. 
The product is good and the price moderate. "M. M. P. M. 
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Electrogilding by means of Potassium Ferrocyanide. By E. 
EBERMAYER (Dingl. polyt. J., cexxiv, 631—635).—To avoid the use 
of potassium cyanide baths, the author dissolves 300 grams potassium 
ferrocyanide, 100 grams of potassium carbonate, and 50 grams of sal- 
ammoniac in 3—4 litres of water at 30° to 40°C. To this is slowly 
added 200 c.c. of neutral gold chloride solution containing 20 grams of 
gold; after boiling about 30 minutes, and leaving the solution to 
cool, the liquid is filtered and made up to 5 litres. To increase the 
conductivity and to prevent the separation of iron oxide at the anode, 
a little potassium cyanide is added. When about 0°4 of the gold has 
been deposited, the bath is renewed by adding a second 200 c.c. of gold- 
solution and proceeding as at first ; this can be repeated three or four 
times, after which it is necessary to add about 30 grams of ferrocy- 
anide and the same proportion of the other salts. This renewing is 
repeated as long as good results are obtained. The gold from spent 
liquids is recovered, after filtering off any separated iron oxide, by 
depositing on a large copper plate totally immersed as cathode. 

With the same current a warm bath gives a more copious deposit 
than a cold one. From many experiments the author concludes that, 
in a bath rich in gold, very little of the anode is dissolved, whilst the 
latter is more strongly attacked in a poor bath, so that a platinum 
anode may be used with a rich bath. s. % 


New Method of recovering Gold from Toning Baths. By Fr. 
Havuau (Chem. Centr., 1877, 201).—The liquid is filtered into a flask 
of white glass, made alkaline with sodium bicarbonate, and coloured 
deep red with solution of aniline red. On exposure to light for 6 or 
8 hours, the gold not used in toning is precipitated as a violet powder. 
The supernatant fluid is poured off, and when a sufficient quantity of 
the powder has been collected, it is transformed into gold chloride. 

W. R. 

Drawing of fine Platinum Wires. By A. Gairre (Compt. 
rend., \xxxv, 625).—The author has so arranged an apparatus for 
drawing fine platinum wires, that they are protected from contact with 
any particles of dust that may be floating in the air. This permits of 
wires only ,{, of a millimeter in diameter, to be drawn without rup- 
turing at the draw-hole, an effect traced to the contact of foreign 
matters. 


Purification of Coal-gas. By H. Bunrge (Chem. Centr. 1877, 
185—192).—1. The ammonia existing in the gas-water is too dilute 
to be used with profit for purifying the gas. It does not contain 
enough NH; to absorb CO, and H.S, even though acid salts were 
formed. This is, however, not the case, as the temperature of the 
water is so high as to decompose any acid salt that might be formed. 
The “regenerating” of dilute gas-water involves an amount of fuel 
disproportioned to the impurities it absorbs ; consequently (2), a stroug 
ammoniacal liquor, prepared by known methods, should be used; the 
strength of this liquor should be about 36°21 grams, or 47°46 litres 
NH; per litre of liquor; it then absorbs 39-2 grams, or 19°8 litres of 
CO,, and 14°8 grams or 9°7 litr.s of H,S. By Hill’s recovery process 
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+ of the carbonic acid and ? of the sulphuretted hydrogen are re- 
moved from the liquor, which is passed over iron oxide to free it com- 
pletely from sulphuretted hydrogen. The liquor intended for the 
purification of the gas is not to be allowed to mix with the ~ ag 

Purification of Gas. By H. Scuwarz (Dingl. polyt. J., ecxxvi, 
307).—The author suggests a centrifugal machine for the separation 
of tar from gas. A fan with sieve-like vanes revolves at high speed. 
The gas enters at the centre of the case surrounding the fan and 
passes out at the opposite side. The globules of tar are broken by the 
wires of the sieves and the tar is thrown to the periphery, where it ag- 
glomerates into liquid tar. The gas passes cut at centre on opposite 
side to the entrance to avoid the sucking-in of gas, which would result 
if the gas were allowed to escape at the periphery. 8. 


Two Methods of getting Sugar from Molasses. By H. 
Scuwarz (Dingl. polyt. J., cexxvi, 182—193- and 404—412).—The 
amount of molasses yearly produced in Europe from beet-root is very 
great. The author reckons that 250,000 tons of molasses are yearly 
produced, and this is equivalent to 125,000 tons of crystallisable 
sugar. He considers this equivalent to a loss of £265,000 yearly. 
Several chemists have tried to attack this question, some by endea- 
vouring to precipitate a compound of sugar with lime, baryta, and 
strontia; others by endeavouring to get rid of the impurities which 
prevent the sugar from crystallising. Tie former methods are costly, 
and the latter cause much loss. The best method under the latter 
plan is that of osmose proposed by Dubrunfaut. Warm pure water 
and concentrated solution of molasses are dialysed through parch- 
ment paper. Some of the molasses goes to the water and some of the 
water to the molasses. The chief part of the salts and a small quan- 
tity of sugar pass into the water, and the remaining solution contains 
the sugar in a crystallisable state. 15 percent. of the molasses is thus 
made useful as crystallised sugar. 

Dr. Stammer saw that the difference of sugar and salt in dialysing 
power was not sufficiently great to give good results, and he proposed 
the addition of lime to the molasses, so as to make its passage through 
the parchment more difficult. The author, by means of a dialysing 
apparatus (see Dingl. polyt. J., 1875, ccxvili, 218), has made many 
experiments on this method. 

(1.) Dialysis of pure Sugar.— 100 grams of loaf-sugarwere dissolved in 
0°5 litre. As 400 c.c. = 80 grams of sugar in the apparatus, 460 c.c. 
were employed outside. After 16 hours there were 540 c.c. with 
60°75 grams sugar inside, and 320 c.c. with 19°20 grams of sugar out- 
side. In this time, therefore, 19°20 grams of sugar or 24 per cent. 
had passed through the parchment. The size of paper was 1388 q.c. 
In 1 q.c. ‘9 mg. of sugar passed per hour. 

(2.) Pure Sugar with Lime.—To 67:2 grams of sugar 7°168 grams of 
lime were dissolved, or 3 eq. of sugar to 2 eq. of lime. 320 c.c. of 
sugar solution were put in the centre of apparatus, and 440 c.c. of 
water outside. After 18 hours there wasin the centre part of the appa- 
ratus 58°05 grams sugar in 460 c.c. of solution; outside 320 c.c. with 
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6°750 grams of sugar. Inside there was 6°025 CaO; outside °432 
gram of CaO, 11°8 per cent. of sugar diffused, and 1°7 per cent. of 
lime. 

For 1 q.cof parchment 0°02 mg. diffused. 

(3.) Molasses from a Sugar refinery was dissolved in water, and lime 
added and filtered. A portion after separation of lime gave 24°15 
per cent. of solid matter, or 15°01 per cent. of sugar, so that of the solid 
substance 61°3 per cent. was sugar. The percentage of salt was 22:0, 
After 12 hours there was— 

Solid matter. Sugar. Sugar quotient.* 
Per cent. 
rere 17:0 11:77 69°2 
Outside 6°25 3°01 49°6 


so that the amount of sugar had relatively increased. 

(5.) Molasses saturated with lime and dialysed with flowing water. 
The outer part of vessel was so arranged that fresh water ran through 
it constantly but slowly. 

This flowing water was evaporated after the process was finished, 


and both portions were analysed :— 
Solid substance. Sugar. Sugar quotient. 


Centre of apparatus 16:00 11°40 71:25 
Outer portion of apparatus 28°00 70 25°00 


(6.) The molasses from the inner portion dialysed again with 
running water :— 
Inner portion 11°4 780 
(7.) Raw molasses from Barzdorf, in Austria, Silesia, contained— 


Solid matter. Sugar. Salt. Sugar quotient. Salt quotient. 
78°9 43°6 10°0 55°1 23°0 


(8.) 80 grams of the molasses was dissolved to 200 c.c. without lime, 
and placed in the inner portion of the apparatus. 400c.c. of water in 
outer. After 16 hours 350 c.c. found in the inner and 250 in the outer 
portions :— 


Solid matter. Sugar. Salt. Sugar quotient. Salt quotient. 
6°03 1:17 55°7 19°2 
4°56 1°44 51:2 31°6 

Of the 80 grams of molasses with 63°12 grams of solid matter, 34°86 
grams of sugar and 8 grams of salt, there were found :— 
Solid matter. Sugar. . Salts. 

Grams. Per cent. Grams. Per cent. Grams. Per cent. 

Inner.... 39°6 = 627 22°00 = 63:2 427 = 533 

Outer.... 23°0 = 36°5 11°81 = 33°9 3°73 = 46°6 

From this it may be seen that the principle of dialysing with a 
neutral solution is wasteful. 33°9 per cent. of sugar has to be lost in 
order to get rid of 46°6 per cent. of the salts. 

(9.) The same molasses (7) was rubbed with excess of lime, and 
after removing the lime from a portion, the amount of solid matter, 


* The sugar quotient is the percentage of sugar in the solid substance. 
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sugar, and salts was obtained. 220 c.c. of lime-molasses was dialysed 
with 400 c.c. of water for 16 hours. In the portion employed there were 
35°69 grams of solid matter (26°60 grams sugar and 4°36 salt) :— 


Solid matter. Sugar. Salts. 
Grams. Per cent. Grams. Per cent. Grams. Percent. 


Inner .... 27:5 = 76°7 20°60 = 80 2°06 = 46°8 
Outer.... 834 = 23:3 513 = 20 2°34 = 53°2 


In this latter the sugar quotient is 74°9. 
(10.) Molasses with much lime dialysed for two days with running 
water :— 
Solid matter. Sugar. Salts. 
Grams. Per cent. Grams. Percent. Grams. Per cent. 


Inner.... 63°073 = 745 43°713 == 90°6 3°203 = 32°6 
Outer.... 21°527 = 25°5 4°496 = 94 6°615 = 67°4 


The sugar and salt quotients (or percentage of sugar and salt in the 
solid matter) were :— 
. Salts. 
Interior , 73 
0 14:7 
The product crystallised easily and well. 
(11.) A similar experiment gave:— 


Solid matter. Sugar. Salts. 
Grams. Per cent. Grams. Percent. Grams. Per cent. 


31°5 = 79°3 1856 = 20°6 
8:2 = 20°7 7130 = 79°4 
Sugar quotient. Salt quotient. 
59 
86°9 
(12.) An experiment in which a little more than 1 eq. of lime was 
added to 1 of sugar, gave :— 


Solid matter. Sugar. Salts. 
Grams. Percent. Grams. Percent. Grams. Per cent. 
80 grams of bese 34-88 8-04 
molasses. . 
39°65 = €2°0 24°79 = 68°00 $42 = 
24°30 = 38°0 11°66 = 32°00 470 =! 
Sugar quotient. Salt quotient. 
13°7 
40°3 


3°13 
89°60 


_(14.) The outer solution in (12) was evaporated, lime added, and 
dialysed with running water :— 
VOL, XXXII. 0 
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Solid matter. Sugar. Salts. 
Grams. Percent. Grams. Per cent. Grams. Per cent. 


41:20 = 56:2 20°120 = 89°9 5°360 = 31:4 
32°06 = 43°8 2°314 = 10°1 11:400 = 68°6 


Sugar quotient. Salt quotient. 
26°6 
492°0 


(15.) Nothing particular. 
(16.) With a large quantity of lime (as much as can be added) and 


dialysing with running water, the author got one of the best results. 
With a sacrifice of 10°5 per cent. of sugar, 65°3 per cent. of non-crys- 
tallisable sugar (Nichtzucker) and 81°6 per cent. of salt separated :— 


Solid matter. Sugar. Salts. 
Grams. Grams. 


56°27 2°74, 
9°75 12°17 


Sugar quotient. Salt quotient. 
; 4°8 
180°0 


(17.) Nothing particular. 
(18.) In order to find the amount of salt that passed out of the 


sugar in stated times, 200 grams of molasses (with 157°8 grams of 
solid matter, 87°2 sugar, and 20 grams of salts) were shaken and 
saturated with lime and then diluted to 3506 c.c. This was dialysed, 
the outer solution taken away and analysed after three hours (A), then 


after a second three hours (B), and at end of 16 hours (C). The 


inner solution was analysed at the end, too :— 
Solid matter. Sugar. Salts. 
Grams. Per cent. Grams. Per cent. Grams. Per cent. 
20°23 = 13°1 45= 51 6:24 = 34:0 
91 54= 61 3°76 = 20°5 
10°8 = 12°3 2°94 = 16°0 
67°2 = 76°5 5°40 = 29°5 


Sugar quotient. Salt quotient. 
138°7 
69°6 
27:2 
8:0 


This shows that the salt passes out in largest quantities in the first 
six hours. 

The author draws the following conclusions :— 

(1.) The diffusion of sugar by the addition of lime is made slower. 

(2.) The lime-holding molasses gains a higher sugar-quotient rela- 
tive to the salt quotient by diffusion, and this result is better than 
when neutral molasses is dialysed. 

(3.) Running water acts better than standing water. 
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(4.) In general 70 to 90 per cent. of the salts are successfully got 
rid of, with a‘doss of only 20 to 30 per cent. of the sugar. The re- 
maining sugar is then in a condition to crystallise to some extent. 

(5.) The sugar or molasses which passes into the outer liquid can, 
by evaporation and addition of lime, be again dialysed and more sugar 
recovered. 

The success of the above experiments encouraged the author to 
make experiments on a larger scale. The following is a brief descrip- 
tion of the apparatus:—A long four-sided box, lined with galvanised 
iron, is provided with two tubes or pipes. One conducts the molasses 
to the bottom of the box; the other is an overflow pipe. In this box, 
wedged in, are a number of cells of the following construction :—A 
frame of wood 80 mm. wide has a parchment sheet laid on each side. 
Two frames, screwed, one on each side, fasten the parchment in its place 
and make this box water-tight at the joints. The edges of the parch- 
ment, where they rest on the frame, are covered with linseed-meal to 
make it even tighter. Into this cell a tube passes through the wooden 
frame and allows water to enter at the top of the cell. Another pipe 
leads the water off from the bottom of the cell. As the dialysis goes 
on, the salts pass into the water which sinks, and more fresh water 
entering at the top, it is forced out by this pipe. The author thinks it 
preferable to have a series of water cells, so that as one loses in dialys- 
ing power, a new one can be putin. As asign of the molasses being 
puritied, the sp. gr. can be taken. The supply should be so arranged 
that the molasses which passes off at the overflow should have a sp. gr. 
of 12° to 13° B. 

When the molasses is dialysed, the question is the getting rid of the 
lime. Von Sebor has proposed to add it to the liquor from the beet- 
root in the manufacture of sugar. The result is to give a bad colour 
to the sugars. 

On evaporation the lime settles out as a slime, taking with it some 
of the colour of the molasses. The liquor is filtered through bone- 
ashes, and then evaporated to crystallisation. 

The author has tried it in two or three manufactories with varying 
success. 

In the method above described, the salt and much sugar are lost, and 
so, after a great many experiments, the author suggests a new plan. 

The molasses is diluted with 50 to 60 per cent. of water with gentle 
heating. On cooling, a quantity of lime equivalent to the potassium 
oxide in the molasses is added. An analysis has to be made to deter- 
mine this, or it may be assumed that the molasses contains 10 per cent. 
of soluble salts, and that 60 per cent. of this is carbonate of potassium. 
Sufficient sulphuric acid (diluted and cooled) is then added to preci- 
pitate a double salt of potassium and calcium. Instead of adding 
lime, gypsum may be used, and then only so much sulphuric acid is 
added as will convert the carbonate of potassium into sulphate. 

Magnesium sulphate can also he used, and this promises to give good 
results when it can be obtained cheaply, as near Stassfurt. 

The precipitate of sulphate of calcium, potassium (and in. cases of 
magnesium), is very rich. Part of fluid is filtered off, and the rest 
pressed out of the precipitate. The liquor is cleared of lime by car- 
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bonic acid and heating. The liquor on being left at 40° deposits 
abundance of sugar-crystals. 

The following are laboratory experiments :-— 

(1.) 400 grams of molasses mixed with 150 grams of water, 12 grams 
of lime dissolved in 50 grams of water added (3 per cent.), and then 
40 grams (10 per cent.) of sulphuric acid in 80 grams of water added. 
The precipitate after pressing weighed 100 grams, and contained 16 
per cent. potash, equal to 4 per cent. of molasses. 

(2.) In a similar experiment in which 3°83 per cent. of potash was 
found. 

(3.) 300 grams of molasses dissolved in 90 grams water; 39 grams 
of magnesium sulphate dissolved in 60 grams hot water added ; and 
then 25°8 grams of gypsum. 71 grams of pressed precipitate was 
obtained. In this was found potash amounting to 3°63 per cent. of 
the molasses used. 

(4.) 300 grams of molasses, 150 grams water, 39 grams of bitter 
salt, and 30 grams of gypsum. 90 grams of precipitate, with potash, 
equal to 4°18 per cent. of molasses. 

In the Klein-Kletschkau manufactory, near Schweidnitz, experi- 
ments were carried out on the sulphate of magnesium and gypsum 
principle; 50 cwt. of molasses were employed. 18 cwt. of moist pre- 
cipitate were obtained. From one experiment 6 cwt. of sugar were 
obtained. In another, owing to the temperature, although performed 
in a vacuum, inversion set in, and the sugar would not crystallise. 


Behaviour of Wool towards an Ammoniacal Solution of 
Fuchsine. By R. Bérrerr (Chem. Centr., 1877, 576).—A colour- 
less ammoniacal solution of fuchsine dyes wool red. It has been 
supposed that the wool causes the decomposition of a compound 
formed by the action of ammonia upon fuchsine; but the author's 
experiments showed that fuchsine is merely mechanically dissolved by 
ammonia; when wool is soaked in this liquid, the ammonia evaporates. 


M. M. P. M. 


Glazing of Paper. By C. Wurster (Dingl. polyt. J., cexxvi, 75 
—82, 310—316, and 351—389).—The old method of sizing or glazing 
paper was superseded by the method of mixing a resin soap with the 
pulp, and then precipitating by alum. The theoretical opinion is that 
a salt of aluminium with the acid of the resin is formed, and that this 
closes the capillary pores of the paper. 

The author of this paper considers, however, from the following 
reasons, that this is not the correct view. Wheu, as in the glazing 
process, an excess of alum is added to the resin- or fat-soap, a thick, 
gelatinous precipitate is obtained. This, by treatment with warm 
alcohol, or with ether or chloroform, yields up the resin, which can be 
reprecipitated by water, or recovered by evaporation of the solvent. 
A different result is obtained when an excess of resin-soap is used. In 
this case a true aluminium salt is formed, which does not yield up its 
resin. From this it can be seen that alumina decomposes this salt. 
Another proof lies in the fact that the ash before and after treatment 
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of the glazed paper with ether is the same, free resin being alone 
extracted, and then the paper allows ink to run. 


Ash before Substance 
treatment with Ash after. extracted. 
1°68 ether 1°63 3°35 
; 2°19 4°72 

2°18 3°70 
181 4°50 
1°95 benzol 1:88 4°59 
1°71 ether 1°66 2°11 

The author shows, too, that an ethereal solution of resin will glaze 
paper, but the aluminium salt remains as a powder on the surface. 
‘he alkaline salt of resin or colophonium is easily decomposed by CO, 
in water, a milk resulting. This consists of finely divided particles of 
resin. The addition of starch makes it less easy for the resin to 
agglometate, and the action of the hydrate of aluminium or of basic 
sulphate of aluminium is the same. 

Free resin acid, or acid of colophonium, does not glaze paper well. 
In summing up, the author observes that, to obtain a good result, there 
must be as much free resin present as possible, and to obtain this he 
recommends the addition of sufficient excess of alum to produce free 
resin and a basic sulphate of aluminium, the water having a neutral, 
or slightly acid reaction. 

The resin used in the glazing of paper is colophony, the dry residue 
left in the distillation of turpentine. It consists mainly of sylvic or 
abietic acid, CoHyO.. It varies from light yellow to dark brown in 
colour, according to the method pursued in the process of distillation. 
An American specimen began to soften at 54°; it retained this tem- 
perature for some time ; at 55° it was softer; at 63° it formed a thick 
fluid. The temperature then rose rapidly to 90°, when the substance 
was quite liquid. Powdered colophony unites into a cake when ex- 
posed to summer heat. The sp. gr. of the resin is 1°07 to 1°08. 

The art of glazing the paper consists in filling up the capillary pores 
of the paper with resin. 

The substances chiefly used for dissolving the resin are caustic soda, 
crystalline carbonate, and calcined carbonate of sodium. Theoretically 
the solution by caustic soda is the best, as the alkali is purified by the 
precipitation of the carbonate of calcium during its manufacture, the 
latter carrying all the impurities down with it. Caustic soda, however, 
acts very injuriously on the paper, if it be present in excess. Calcined 
soda is most frequently adopted. Impurities are present to a large ex- 
tent in this substance, so that not only is a chemical analysis requisite 
to ascertain the amount of soda in each sample, but a solution has to be 
made, and the impurities filtered off. Crystallised carbonate of sodium 
appears to be the best, but then its price is high. The author recom- 
mends manufacturers to prepare crystallised carbonate from the cal- 
cmed soda. The proportion of soda to resin depends on the nature of 
the required product. The addition of sufficient soda to dissolve all 
the resin, though unnecessary, defines one limit of the quantity. The 
amount of soda necessary to dissolve the resin and to take up the rest 
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mechanically is the other limit. Assuming resin to be an acid of the 
formula, C..H.,0., we have this reaction— 


2C26H302 + Na,CO; = 2C..H2,0.Na + CO, + H.0. 


The molecular weight of the CHO, is 302; of the carbonate, 106; 
and of crystallised carbonate, 286. From this we get the proportions 
of 100 of resin to 16°5 of anhydrous, or 45°6 of crystallised carbonate. 
As the resin is never pure, this becomes 40 to 41. The amount of free 
resin that can be taken up by the sodium salt of resin is not quite 
known. Miiller (Fabrikation des Papieres, Berlin, 1877) gives the pro- 
portions as 100 of resin to 25 of soda (crystallised), The soap result- 
ing from this contains therefore, 35 to 38°5 per cent. of free resin. The 
solution of the resin takes place in copper vessels. 

The different methods of making the glaze depending on the differ- 
ent proportions of resin and soda, can be classified under two heads :— 
1. The production of a salt of sodium which is entirely soluble in 
water. This is the brown glaze. 2. The production of a resin-soap, 
with much free resin, which on dilution is precipitated, and gives a 
milky appearance to the solution. This is the white glaze. 

The production of the resin-soap for the brown glaze is very simple. 
40 to 42 of crystalline, or a proportionate quantity of calcined soda is 
dissolved in 80 to 150 litres of water, and heated to boiling. 100k. 
of resin are added and broken up. As soon as the resin melts, carbonic 
acid is evolved. The process takes from a quarter of an hour to one 
hour. A specimen of the soap added to distilled water should dis- 
solve completely. The soap is allowed to stand, and the supernatant 
liquid taken off. If the soap requires to be washed for the removal of 
some of the colour, the author suggests the solution in a little water 
with soda, by aid of gentle heating. The soap can be again preci- 
pitated by addition of chloride of sodium. This repeated several times 
removes much of the objectionable colour. For the glazing of paper 
of medium thickness, 5 to 6 k. of resin to 100 k. of paper are required. 
The soap is dissolved in water, with the addition of a little starch, 
and then filtered. 

More important, but also more difficult, is the preparation of the 
white glaze. It can be prepared in three ways:—l. By treatment 
of the resin with a quantity of alkali insufficient to combine with it 
chemically. 2. Treatment with excess of alkali, but stopping the 
action when a certain quantity of free resin is present, and then 
removing the excess of alkali by skimming. 3. By production of a 
perfectly soluble resin-soap, and addition of free resin to it. The first 
and second are used in the manufactory ; the third is not. 

In the brown glaze the concentration plays but an unimportant part, 
whereas in the preparation of the white glaze it is very important. 
The first method is to be considered here. The view of the author 
that the glaze is better the more free resin it contains, makes it import- 
ant to add as much free resin as possible. The amount of free resin 
depends on the degree of concentration of the soap. -The concentra- 
tion of the soap by heating over fires is recommended as an easier plan 
than the employment of steam, especially if the latter be of low pres- 
sure. 
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Good results are obtained by heating 65 litres of water by steam, 
adding 34 k. of soda, and then slowly 100 k. of resin. The heat being 
continued, carbonic acid is slowly evolved, and the operation lasts from 
1to3 hours. The heat has to be still continued, in order to dissolve 
the free resin. The whole occupies from 3 to 8 hours. The soap is 
ready when, on being taken out on a spatula, it shows the following 
properties. A clear, transparent, thick liquid, without bubbles, break- 
ing off short, and not drawing out into threads. On addition to an 
equal volume of hot water, it should assume a brownish, gelatinous 
appearance, and not show yellow stripes. A portion stirred in luke- 
warm water should give a milky cloudiness, but no flockiness. The 
soap is diluted until 1 litre of liquor contains 20 to 25 grams of resin. 
Where such a dilute solution cannot be used, by reason of size of 
machinery and vessels, this proportion may be raised to 50 grams of 
resin. When resin soap with much free resin is used, the difference of 
the result, whether dilute or more concentrated soap is used, is not 
very great ; but if 36 to 38 k. of soda are employed in the formation of 
the soap, it is different. It is well to add a little starch to the soap, 
as it renders the suspension of the resin-milk easier. The boiler is 
three-fourths filled with water, and strongly heated, the starch pre- 
viously suspended in lukewarm water added, and the whole stirred. 
Cold water is added to cool it, and then the resin-soap. It is stirred, 
and again heated to such a degree that the hand can be held init. The 
solution is then run through a flannel sack into the glazing vessels. The 
glaze so obtained has a fine, milk-white colour, the amount of suspended 
resin being 15 to 20 per cent. The author then quotes, from Miiller’s 
book, a method in which caustic soda is employed, and says that whilst 
caustic soda is disadvantageous in the production of brown glaze, its 
advantages are great when white glaze is required. One objection to 
the white glaze is the fact that the resin becomes precipitated on the 
sides of the glazing vessel, and so large masses may get into the paper. 
Absolute cleanliness and frequent filtration of the solution will avoid 
this in a great measure. 

The precipitation of the resin is the next point to be examined. 
Sulphate of aluminium added in excess gives free resin, a basic salt of 
aluminium and resin, and sulphate of sodium. Sufficient sulphate 
must be added to remove the alkalinity of the paper-pulp. The quan- 
tity of sulphate required to effect the above two results is best deter- 
mined by experiment. For 100 parts of resin, 52°4 parts of alum are re- 
quired by this reaction 6(C29H2,02)Na + Al.(SO4)s oS (CpH2902)¢A]. + 
(3Na,SO,). This is for the decomposition of the salt of sodaonly. In 
practice 1 k. of alum is the least quantity that is added for 1k. of resin. 
This allows the excess of sulphate of aluminium to act on the resin 
salt first produced, thus: (C2H2.0.),Al + 2Al(SO,); + 3H,0 = 
6CH 0, + 3A1,0(SO,)2, a basic sulphate being the result. As a 
rule more alum even than this is employed. According to C. Hoffmann, 
2 to 3, and even 5 k. are used. The only useful ingredient in the 
alum is the sulphate of aluminium, and this is obtained from several 
sources. 

If the resin be employed as white glaze, with 20 per cent. of free 
resin, 2°5 k. will suffice for 100 k. of paper. In the form of brown 
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glaze, 5 k. is required; thus the 20 per cent. of free resin, or 0°5 k., is 
equivalent to 3k. of resin precipitated by the sulphate of aluminium. 
The action of the alumina and starch is again referred by the author 
as to its prevention of the agglomeration of the resin, at temperatures 
above its melting point, and is thus mechanical. He thinks that all 
the qualities of starch point in a different direction to its being of direct 
utility as a glaze for the paper. 


Substitution of Chlorophyll for Copper Salts in the Preser- 
vation of Fruits and Green Vegetables. By A. GuILLemare 
(Compt. rend., |xxxiv, 685—686).—In the preservation of vegetables 
by Appert’s method, some of the chlorophyll is unavoidably destroyed. 
Manufacturers have therefore been induced, in order to improve the 
appearance of the preserved article, to restore the green colour by the 
addition of a salt of copper. A much more harmless and equally 
effective colouring agent has been obtained by the author, by dissolving 
the chlorophyll from parsley or other similar plant with a solution of 
caustic soda. From the liquid thus obtained the chlorophyll is preci- 
pitated by the addition of alum, and the “lake,” after washing, is dis- 
solved in a solution of sodium phosphate. A definite quantity of this 
liquid is added to the water in which the operation termed “ blanchis- 
sage” is conducted; the excess of chlorophyll is quickly absorbed by 
the immersed vegetable, and the natural green colour of the latter is 
thus restored. J. W. 


Technico-Chemical Communications. By H. Scuwarz 
(Dingl. polyt. J., cexxvi, 305—307).—1. Analysis of the Smoke of 
Virginian Cigars.—Gas contained 12 to 12°85 per cent. of CO», and 
4-0 to 4°76 per cent. CO. Compare Bohl (1875, cexv, 191). 

2. Lead from Raibl, tco hard for rolling or pressing into pipes. 
Analysis :—Fe 0°012 per cent. Cu with Ag and Bi = 0:005 per cent. 
Arsenic, 0°143. 

3. Brass-colowring.—A solution of oxide of lead in potash and red 
prussiate of potash is taken. The brass when dipped in receives a 
golden-yellow colour. On heating to 40° or 50° it becomes brown. 
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On some Points connected with the Chemical Constituents 
of the Solar System. By J. H. Giapsrone (Phil. Mag. [5], iv, 
379—385).—The formation of the solar system by the condensation 
of a nebulous mass made up of many different chemical elements, will 
have resulted in a distribution of those elements dependent on the two 
following considerations :— 

(1.) During the process of cooling the least volatile constituents will 
condense first and sink towards the centre of gravity, while the rest 
will arrange themselves more or less in the order of their volatility. 

(2.) As was pointed out by Mr. C. J. Stoney, in an atmosphere de- 
creasing in temperature from within outwards, the lightest molecules 
will be the farthest from the centre of gravity. 

The most volatile elements, and those of least vapour-density, will 
therefore be the outermost in a hot nebulous mass. This distribution 
is seen to-occur in the sun, where hydrogen forms the bulk of the outer 
atmosphere, mixed with small quantities of sodium and magnesium, 
while the vapour of iron is found only in a lower stratum of the sun’s 
atmosphere, and platinum has not been detected at all. 

According to the nebular theory, the planets were formed by the 
separation of some of the outer portion of the original mass; we 
should therefore expect them to contain a preponderance of the more 
volatile elements, and those of least vapour-density ; and this is in- 
deed the case. Of the’non-metallic elements, those which are plentiful 
have an average vapour-density of 19°8, while those which are com- 
paratively rare have an average vapour-density of 63: grouping the 
metals into four classes—plentiful, common, rare, and very rare, we 
find that the average vapour-densities of each class are, 37°8, 104°5, 
106°7, and 122°9 respectively. 

The meteoric stones which fall to the earth from interplanetary spaces 
show this preponderance of the lighter elements still more strikingly. 
There are, however, in both cases many exceptions to the rule, for in- 
stance, glucinum and lithium are both rare, while lead is very common ; 
such exceptions may be explained by supposing these elements to have 
been combined with others forming compounds of greater or less 
volatility than themselves; thus carbon is very difficult to volatilise, 
but its compounds with oxygen, hydrogen, &c., are gases at the ordi- 
nary temperature. 

The heads of comets emit light giving band spectra which are 
usually referred to carbon; the volatilised carbon of the electric lamp 
was also found to give these band spectra; in comets, however, the 
carbon is probably combined with oxygen or hydrogen. F. D. B. 


The Influence of Temperature upon the Coefficients of 
Refraction of the Natural Sulphates of Barium, Strontium, 
and Lead. By A. Arzruni (Jahrb. f. Min., 1877, 526—527).—The 
author considered it desirable to ascertain whether the coefficients of 
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refraction remained constant or varied with the temperature at which 
the determination was made. Three isomorphous sulphates, viz., 
barium sulphate, strontium sulphate, and lead sulphate were selected 
for the investigation ; firstly, because Descloiseaux observed in them a 
great variation of the angle of the optical axis with the temperature, 
from which it might justly be inferred that any change in the co- 
efficient of refraction could easily be determined; and, secondly, it 
was desirable to ascertain if isomorphous compounds with analogous 
optical characteristics still remained analogous to an increase of 
temperature. For these observations the author prepared prisms out 
of a barytes crystal from Dufton, a ccelestine crystal from Lake Erie, 
and an anglesite crystal from Monte Poni, the results of the investiga- 
tions being briefly as follows, viz.:—(1.) The principal coefficients of 
refraction of the above-mentioned isomorphous sulphates differ from 
each other with the temperature, but all of them decrease with an 
increase of temperature. (2.) The decrease in the coefficient of re- 
fraction of the three sulphates is an analogous one, and can be ex- 
pressed thus, viz.,y >a >. Further, y approaches the two others, 
whilst « withdraws from 6. (3.) With anglesite the refraction is 
inversely as the temperature, whilst the dispersion increases for dif- 
ferent colours. (4.) The directions of the maximum, medium, and 
minimum expansion of the three compounds by heat do not stand in 
any relationship to the values of the directions of optical elasticity in 
them, or to the alteration of the velocity of light in these three direc- 
tions. C. A. B. 


On the Law of Absorption and its Employment in Quantita- 
tive Spectrum Analysis. By G. Gov (Compt. rend., lxxxv, 1046— 
1049).—The author at first alludes to the phenomena of absorption, 
and compares the increase and dilatation of absorption-bands “due to 
thickening in the absorbing medium,” to the increase in the bright 
lines in the spectra of incandescent gases caused by increase in the 
temperature and pressure. He says that it is not possible to determine 
the absorbing power of a body, unless the coefficients of absorption 
are known for all wave-lengths which can be studied. He thinks, 
however, that the absorbing power of bodies may be determined, either 
by direct comparison of the curves of chromatic absorption, or by 
measuring the intensity of the light along the whole length of the 
spectrum. To use the first of these methods, he employs the ab- 
sorbent in the shape of a prism, and by placing one of its plane faces 
against the slit, with the centre angle touching one end of it, he ob- 
tains a gradually increasing thickness of the absorbing medium 
throughout the whole length of the slit, any deviation being neu- 
tralised by a prism of the smallest absorbing power. When white 
light is passed through the arrangement described above, the spectrum 
shows more or less wavy shadows, representing to the eye the law 
according to which the coefficient of absorption of the medium varies 
with the wave-length of the incident light. Should the slit be divided 
longitudinally into two equal parts, it is easy to compare the two 
chromatic absorption-spectra produced. By using solar light the 
absorption-curves may be compared with Fraunhofer’s lines. The 


GENERAL AND PHYSICAL CHEMISTRY. 191 


author concludes by saying that in cases requiring great accuracy this 
method is not applicable. J. M. T. 


Theory of the Action of certain Organic Substances in 
increasing the Sensitiveness of Silver Haloids. By M. C. Lea 
(Amer. J. of Sci. [3], xiv, 96—99).—Explanations of this action of 
certain organic substances have been offered by Poitevin and by H. 
Vogel, who suggest that it is due to their affinity for the halogen. 
The author, however, points out that all the organic substances pos- 
sessing the property in question are reducing agents, and argues that 
itis their affinity for oxygen which, aiding as it does the affinity of the 
halogen for hydrogen, determines the decomposition of the silver-salt. 
That this is so is proved by the fact that when pyrogallol is added to 
recently precipitated silver iodide, and the mixture exposed to sun- 
light, it exhibits a distinctly acid reaction at the end of 15 minutes. 
Had the first-mentioned explanation been the true one, an iodo-substi- 
tution-product would have been formed, but no acid. 

Substances which have a great affinity for iodine, as potassium 
carbonate and starch, do not increase the sensitiveness of the silver 
haloid. These facts support the views of the author, as does also the 
process of alkaline development, the alkali, by neutralising the acid 
produced, assisting the development of the image. F. D. B. 


A Battery in which the Carbon Electrode is the one At- 
tacked. By P. Jasptocuxorr (Compt. rend., Ixxxv, 1052—1053).— 
The electricity produced by electro-magnetic machines is due to the 
combustion of carbon. The author has attempted to produce electricity 
by direct action on carbon. As carbon is not attacked by liquids at 
ordinary temperatures, he has constructed a hot liquid electro-chemical 
battery. For this purpose he uses either potassium or sodium nitrate 
in which ordinary coke is used as one electrode, and for the other 
platinum-iron, or any metal not attacked by the liquid in presence 
of carbon. By the addition of various metallic salts the electro- 
motive force may be modified, the metals being deposited on the 
unattacked electrode. The electromotive force of the battery the 
author states to vary between 2 and 3 units, while the Bunsen battery 
gives a maximum of 1°8, and Gernet 2°1. To start the action of the 
battery, a piece of incandescent coke is placed in contact with the 
crushed nitrate, heat is produced, and the action commences. A large 
quantity of carbon dioxide and other gases are evolved, which the 
author proposes to use as a motive power. A description of the appa- 
ratus is given. J. M. T. 


The Movements of Electrified Mercury. By Hermann 
Herwi (Ann. Phys. Chem. [2], i, 73—95).—Earlier experiments on 
the capillary depression of electrified mercury (this Journal, 1877, i, 
6/7) had rendered it probable that the surface of the glass tube in 
which the mercury was contained was attacked. In the experiments 
here detailed the mercury contained in a capillary tube was electrified 
by connecting it with one pole of a Holtz machine, while the other 
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pole was connected with the earth, sparks being meanwhile allowed to 
pass between the poles which were not too far apart. 

When the mercury was connected with the positive pole, it rose 
gradually in the tube when the machine was set in motion, forming, at 
the highest point to which it reached, and where the surface remained 
for some time, a dirty ring, which was not removed by repeatedly 
pouring clean quicksilver through the tube; this ring held up the 
thread of mercury when it was no longer electrified. When, on the 
other hand, the mercury was connected with the negative pole of the 
machine, it did not rise so high in the tube, no ring was formed unless 
the electrification was continued for a long time, and on its ceasing the 
quicksilver sank immediately to its former level ; this latter fact clearly 
shows that the cohesion of the quicksilver is diminished by electrifica- 
tion. 

Drops of mercury placed upon a horizontal glass plate, and posi- 
tively electrified, rapidly formed a ring of dirty mercury on the plate: 
when, however, both the plate and the metal had been carefully dried, 
these rings were only obtained with great difficulty. The quicksilver 
is therefore oxidised if water be present. That the diminution of the 
capillary depression is not caused by such oxidation alone is, however, 
shown by the fact that when two similar tubes were filled, the one 
with hot, dry quicksilver, the other with the same substance inten- 
tionally moistened, both tubes being closed at the top, the same phe- 
nomena were observed in each on electrification. Further, when the 
space above the quicksilver was filled with dry hydrogen, the same 
effects were produced as with air, though not so rapidly, although all 
chance of oxidation was removed. 

When the mercury of a barometer is positively electrified in the 
same manner, the discharge from the upper surface being facilitated 
by connecting the outer surface of the glass with the ground, it ap- 
pears to boil violently, and glowing particles are projected against the 
sides of the tube; the effect is much inferior with negative electricity. 

The different action of the two electricities is explained by sup- 
posing that where a break occurs in a series of conductors, the nega- 
tive electricity flows more easily, while the positive collects on the 
surface till a far greater tension has been attained, thus occasioning, 
on at length passing off, a much greater disturbance. 

When the mercury is connected with the positive pole the entire 
vacuous space is filled with bluish-green light, which, examined with 
the spectroscope, is shown to be mercury light; close to the mercury 
meniscus a yellowish-green fluorescent light is also observed which 
gives an almost continuous spectrum; when connected with the nega- 
tive pole the bluish-green light is less developed, while the fluorescent 
light fills the upper part of the vacuum. The above hypothesis ex- 
plains these facts also, since the negative electricity passing more 
easily from the quicksilver surface, the charge would accumulate at 
the upper portion of the tube where its presence would be indicated 
by the fluorescent light, whereas the positive would be found close to 
the surface of the mercury. 

The same explanation applies to the movement of threads of mer- 
cury in horizontal capillary tubes: it was found, for instance, that 
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when a platinum-wire, connected with the negative pole of the machine, 
was placed near one end of the thread, the mercury rapidly approached 
the wire, whereas when it was connected with the positive pole the 
mercury was almost always repelled. Observations made with tubes 
containing threads of mercury bounded at each end by water, were 
attended with like results. 

The results of the experiments already made are summed up as 
follows :— 

(1.) Powerfu! charges of electricity diminish the cohesion of mer- 
cury more than the adhesion between mercury and glass, thus lessen- 
ing the capillary depression in glass tubes. 

(2.) When positive electricity at high tension escapes from the sur- 
face of mercury in glass vessels, the surface being exposed to the air, 
oxidation takes place, more especially when moisture is present. Nega- 
tive electricity has a reducing action. 

(3.) The passage of electricity (particularly positive) at high tension 
from mercury to glass occasions decomposition of the glass. 

(4.) The three facts above mentioned are the united cause of the 
observed diminution of the capillary depression. 

(5.) Negative electricity escapes from highly charged conductors at 
a less tension than positive. 

(6.) When surfaces of mercury are charged with electricity, the 
formation of mercury-vapour is greatly facilitated. Positive electricity 
has by far the greatest effect. 

(7.) Mercury-vapour is relatively an excellent conductor of elec- 
tricity. F. D. B. 


On the Specific Heat of Vapours and its Variations with 
the Temperature. By E. WizpEMANN (Ann. Phys. Chem. [2], ii, 
195—217).—In Regnault’s researches upon specific heats of vapours, 
he determined the specific heats at high temperatures by finding the 
quantities of heat given up in each case in condensing the gas from 
two different high temperatures to the same lower temperature, the 
difference between the two quantities giving the specific heat between 
the two high temperatures. He found that the specific heat c, at a 
temperature t, might be represented by the formula ¢, = c, + 2at, 
when c, is the specific heat at 0° and 2a the alteration of specific heat 
for one degree of temperature. His method is objectionable in this : 
that though the amount of heat given up in each case may be large 
and capable of determination with only a small proportionate error, 
nevertheless a small error may bear a large proportion to the dif- 
ference between two determinations, and so considerably affect the 
result. Wiedemann avoids this difficulty by using an arrangement 
in which he can obtain the vapours at low pressures and therefore at 
lower temperatures, and he observes directly the heat given off in 
cooling a vapour from a higher to a lower temperature. He has 
investigated thus the values of c, and a in Regnault’s formula for 
chloroform, ethyl bromide, benzene, acetone, acetic ether, and ethyl 
oxide. His resulting specific heats differ from those of Regnault by 
from 3 to 5 per cent., but agree much more closely among them- 
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selves, the variations from Regnault’s results being probably due to 
impurities. 

He finds in general that the greater the specific heat of a liquid the 
greater is that of its vapour. The coefficient a is of the same order of 
magnitude for the liquid and its vapour, and in some cases nearly the 


same for the two, but it varies greatly for different vapours. 
4. H. P. 


The Internal Condition and Latent Heat of Vapours.. By 
P. C. Puscut (Chem. Centr., 1877, p. 318).—By a method inde- 
pendent of the second law of thermodynamics, the author deduces the 
general equation which holds for saturated vapours. He further 
shows that, in the cycle of operations upon a mixture of liquid and 
vapour, which consists (1), in allowing the same to expand at a con- 
stant temperature; (2), heating at the volume attained and kept 
constant; (3), allowing it to contract to its initial volume at this 
increased temperature; and (4), allowing it to cool to the initial 
temperature while maintaining its volume constant at this point,—the 
work expended is not the equivalent, but is in excess of the heat ob- 
tained. There has therefore been a gain in internal work, the quantity 
of which may be determined in the case of water and its vapour from 
Regnault’s experimental data. The values of the forces which deter- 
mine the volume of water vapour, under the external pressure, may 
easily be determined for temperatures between 0° and 200°. Respect- 
ing the function pv, the author finds that, with decreasing temperature 
and pressure, it does not increase indefinitely to a limiting value, but 
attains a maximum value at a temperature near 0° C., and then de- 
creases. If the vapour be removed from its point of saturation by 
expansion at a constant temperature, the product pv is found first to 
increase, at ordinary temperatures, to attain a maximum value at a 
certain point of dilution of the vapour, and then to decrease, whereas 
at very low temperatures a progressive decrease from the point of 
saturation is observed. The deviation of diluted aqueous vapour from 
Boyle’s law is therefore essentially different from that of ordinary 
gases and vapours, and is rather of the nature observed by Mendelejeff 
in the case of rarefied atmospheric air. F. C. 


Abnormal Vapour-densities. By J. Guaruscut (Acta. d.’ Acad. 
d, Bologna [3], viii, 193).—The author gives a general view of the 
experimental investigations which have any bearing on the question 
of the so-called abnormal vapour-densities. He endeavours to show 
that in most cases of abnormal vapour-densities a partial or total decom- 
position can be proved with more or less certainty, and therefore that 
they are not really exceptions to Avogadro’s law. A 


Some Properties of Boric Acid. By A. Dirrez (Compt. rend., 
Ixxxv, 1069—1072).—In this paper the author has determined the 
heat disengaged by the hydration of boric anhydride, which he finds 
to be 6300 thermal units at 14° per one equivalent boracic acid to three 
of water. In the case of solution of the hydrated acid an absorption 
of heat, amounting to 3181 thermal units per equivalent, takes place 
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on the formation of a saturated solution, the solution of the hydrous 
acid thus absorbing about half the heat disengaged by its hydra- 
tion. The author then gives tables of the specific gravity of the acid 
at various temperatures, both in the hydrated and anhydrous condi- 
tion; he also determines the coefficient of dilatation between 12° and 
80° as 0°0014785, and between 12° and 60° as 0:0015429, and gives 
tables of the solubility of both kinds of acid at different temperatures. 
In conclusion he calls attention to the use to which this action may be 
put as a lecture experiment to show evolution of heat by chemical 
action, 100 grams of the anhydride mixed with 125 grams of water 
being able to melt in a few minutes an ingot of Darcet’s alloy. 
J. M. T. 

Surface-tension of Aqueous Solutions of Alcohols and Fatty 
Acids. By M. Ductaux (Compt. rend., Ixxxv, 1068—1069).—'The 
author states that, by allowing different solutions of alcohols and fatty 
acids to flow from a tube having an orifice of known diameter, under 
constant pressures, and counting the number of drops given by the 
different solutions, he can obtain the superficial tension of these solu- 
tions by a simple calculation. By comparing these tensions he arrives 
at the following result :—If solutions of different densities of alcohols 
or fatty acids having the same superficial tension are compared, the 
volume-percentages of alcohol or acid which they contain have a 
constant ratio independent of the tension. Thus, let « be the per- 
centage of alcohol or acid in a liquid, the superficial tension of which 
= y, and let « = f (y) be the equation representing the curve of the 
tensions for a given substance, then « = k f (y) will be the equation 
of the same curve for any other substance ; or, the function of y in the 
above expression is the same for all bodies of the same organic series, 
and is modified only from one to the other by the introduction of a 
constant coefficient, /, which characterises each body. J. M. T. 


On the Capillary Angle and the spreading out of Liquids 
upon Solids. By G. QuincKkE (Ann. Phys. Chem. [2], ii, 145—194). 
—The author has published previous investigations upon the surface- 
tensions and capillary angles of liquids by different methods, but the 
result of one method did not agree with those of another. He has 
therefore adopted a direct measure of the angle of capillarity, by ob- 
serving the angle between the reflections of the same ray from the two 
surfaces near the dividing edge. He was in this way able to make 
very accurate measures. The angle between the same substances was 
found to vary from different causes. That of a drop in contact with a 
glass plate was less the greater the height of fall of the drop on to the 
plate. This is explained by the fact that if a drop is once spread out 
it does not contract again properly, and so makes a smaller angle 
With the plate than it would otherwise. But the most important 
modifying cause was the greater or lesser cleanliness of the plate. 

The best method of cleaning a surface was to heat it in sulphuric acid, 
wash it, and allow it to stand in distilled water, and then to dry it in 
the colourless flame of a Bunsen’s burner. Upon a surface thus pre- 
pared fluids like water, alcohol, &c., seemed to spread out at once and 
to have a capillary angle of zero. But a few seconds sufficed for the 


196 ABSTRACTS OF CHEMICAL PAPERS. 


condensation of air or moisture on the surface and a consequent altera- 
tion of the angle. The longer the surface was exposed to the air the 
less clean it became and the greater was the angle. The slightest 
trace of oil was sufficient to affect the surface, and when once present 
was difficult to remove. It seems probable that the angle for liquids, 
such as water, alcohol, &c., upon clean glass, crystal, or metal surfaces 
is zero, and that the liquids immediately spread out, but that when it 
has a different value, a layer of some substance is present upon the 
solid surface. This layer may be excessively thin, too thin even to show 
the interference colours. It may consist of foreign solid, liquid, or 
gaseous substances, or part of the liquid which is being investigated 
may itself spread out over the surface, and form a very thin layer with 
a different surface-tension from the rest of the liquid which may then 
rest upon it in a lenticular form. The presence of these layers may be 
proved by the so-called creeping of salts, or by their conduction of 
electricity. They will account for Moser’s pictures (Hauchbilder). 

If two liquids, miscible in all proportions, are in contact with one 
another and with a third solid body, they will have no definite common 
surface with a surface-tension, and therefore the one which has the 
greater surface-tension at the solid surface will be driven by the other 
away from the solid. By this may be explained some of the phenomena 
of diffusion of salts through membranes, &c. s. &. F. 


Studies on Chemical Volumes. By W. Ostwatp (Chem. 
Centr., 1877, 25—32 and 42—43).—Several attempts have been made 
to answer the question how two acids divide themselves towards a base 
in aqueous solutions. Berthelot and St. Martin adopted a chemical 
method (Ann. Chim. Phys. [4], xxvi, 433, 1872), which, however, is 
open to many objections. The calorimetrical method of A. Miiller 
(Pogg. Ann., Suppl. vol., vi, 123, 1875), and that of J. Thomsen, de- 
pending on the evolution of heat (Pogg. Ann., exxxviii, 65, 1869), 
give much more satisfactory results. 

The method now proposed by the author depends on the measure- 
ment of the specific gravities of the solutions. Since alterations of 
volume generally take place during chemical processes in aqueous 
solutions, it follows that if these are different in one case from what 
they are in another, the relative magnitudes of action of two bodies 
acting simultaneously may be measured by the alteration in volume. 

For instance, the sp. gr. of an equivalent of NaO* in solution is 
104051, and that of an equivalent of SO,* in solution is 102970 com- 
pared with water at 20°; hence the sp. gr. of NaO.SO; in solntion 
should be 207021. It is found to be 205218; hence a difference of 
— 1103. With NaO and NO, the difference is found to be — 186%. 
Thus— 

| TE Tree = 104051 sp. gr. 
NO; eee » = 103083 


207134 
NaO.NO; found .. 205266 


— 1868 
*O0=8:S =16. 
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The difference between the contractions in the two cases amounts to 
—765. In this way a series of numbers is obtained which may be 
compared with those obtained by Thomsen by means of the formula 

n ® 
=408 x 555. 

The agreement of the numbers obtained by the two methods is 
shown in the following table :— 

Found by Calculated by 
: author’s method. formula. 
NaOSO;.4S0; — 132 
NaOSO;.5S0; — 213 
NaQOQS0O;,. SO; om 309 
NaOSO;.2S0; — 396 
NaOSO;.4S0,; i aes 462 


Thomsen’s formula is 
v1) 


In other experiments Guldberg’s formula (Guldberg et Waage, 
Etudes sur les Affinités chimiques, Christiania, 1867) is employed, and 
the results are shown to agree. 

The analogy between the change of volume and evolution of heat is 
very striking, as in the following cases :— 


Evolution of heat. Condensation. 
NaO.SO,—Na0O.NO, — 2072 — 765 
NaO.SO,—NaO.HCl — 740 
Na0.S03.180, — 213 
NaO.SO;.4NO, — 472 
NaO.SO,;.2NO; ‘ — 748 
NaO.SO;.2HCl — 688 


K. Hofmann proposed a method somewhat similar to that of the 
author to solve a similar question (Pogg. Ann., exxxiii, 575). 


G. T. A. 


Inorganic Chemistry. 


The Reducing Action of Hydrogen. By D. Tommasi (Isti- 
tuto Lombardo [2], x).—The author concludes that, for the explanation 
of certain reducing actions of hydrogen, it is not neeessary to make the 
assumption of an allotropic modification of the element. In most 
instances a sufficient explanation is obtained if we suppose that the 
evolved hydrogen possesses various quantities of heat in the different 
phenomena observed. This supposition he endeavours to substantiate 
by a number of experiments. T. C. 


The Gases dissolved in Sea-water. By J. Y. BucHanan 
(Chem. Centr., 877, 742).—The author describes the apparatus used 
by him for determining the oxygen, nitrogen, and carbonic anhydride 
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on board of the “‘ Challenger.” His conclusions are, that the amount 
of oxygen and nitrogen in sea-water is less than that contained in 
river-water, but the proportion of the two elements to each other is 
nearly the same; that the absolute amount of gas depends on the 
temperature ; and that water at a great depth has all the physical pro- 
perties of surface water. . Nevertheless the belief that water from a 
great depth parts with gas when relieved from pressure is true, inas- 
much as bubbles appear on the side of the vessel in which it is con- 
tained, when it is allowed to stand for some time. Surface water 
contains 33 to 35 per cent. of its volume of oxygen; water from the 
Trade Winds’ regions gave the first figure, and that from the Antarctic 
Circle the second. Water covering diatomaceous mud contains most, 
and covering red clay least oxygen. The amount of oxygen decreases 
up to a depth of 1,800 feet, and then increases. It apparently depends 
on the presence of animal life. W. R. 


Action of Oxalic Acid on Sodium Silicate. By E. Mower 
(Compt. rend., lxxxv, 1053—1054).—The author introduces a solution 
of oxalic acid, 75 grams to the litre, into a vessel containing 500 c.c. 
solution of sodium silicate. The liquors do not mix, and a crust is 
formed at their point of contact, consisting of amorphous hydrated 
silica. This layer increases in thickness in certain cases, having reached 
7 to 8 mm. after standing two months. The crust sets quite hard, and 
when heated decrepitates, giving a fine white sand hard enough to 
polish glass. J. M. T. 


The Action of Phosphoric Acid on Calcium Carbonate. By 
H. Rirrnavusen (Land. Versuchs-Stat., xx, 401—407).—An aqueous 
solution of phosphoric acid acts on precipitated chalk, forming small 
needle-shaped crystals of di-calcium phosphate, Ca,H.P.O,; the tri- 
phosphate is never formed. The crystalline character of the phosphate 
renders it possible to detect very small quantities of this substance, 
even in presence of a large excess of calcium carbonate, by means of 
the microscope. The finely divided chalk contained in marl deposited 
in the beds of streams or ponds is easily attacked by phosphoric acid. 
Dense particles of calcium carbonate in marl, which are scarcely acted 
on by phosphoric acid, are converted into di-calcium phosphate by the 
simultaneous action of carbonic and phosphoric acids. W. C. W. 


On the Formation of Ultramarines and their Colorations. 
By E. Guimet (Compt. rend., lxxxv, 1072—1074.).—When ultrama- 
rine is being prepared, the mixture becomes successively coloured 
brown, green, blue, violet, red, and white, in the order named. These 
changes the author ascribes to the gradual oxidation of the mixture of 
kaolin, sulphur, and sodic carbonate and sulphate. The brown colour 
appears with the blue flames due to the combustion of sulphur, the 
green just after the sulphur flames have ceased, and the blue is first 
seen at a temperature of about 700°. If, after this point is reached, heat 
is still applied, and free access of air permitted, the mixture becomes 
violet, red or rose-coloured, and finally white. When the white ultra- 
marine is heated to redness with carbon, the red, violet, blue, green, or 
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brown varieties are reproduced, according to the quantity of carbon 
used, and these colours may again be made to pass through changes in 
the same order as before by further oxidation. Hydrogen, ammonium 
chloride, and other reducing agents act in the same manner as carbon. 
These facts, the author thinks, show that the changes of colour are due 
to different degrees of oxidation, as also that they may be due to the 
sulphur in the mixture, this being shown by the fact that the colours 
differ when other bodies of the same group are used. He thinks also 
that the soda, though not producing the colours directly, is necessary, 
since any attempt to replace it by another substance prevents the 
formation of the colours. He considers that several varieties of ultra- 
marine exist, and that a further study of these bodies will be of advan- 
tage. J. M. T. 


Silver Ultramarine. By J. Puitipps (Deut. Chem. Ges. Ber., x, 
2031).—The product obtained by the action of silver nitrate on ultra- 
marine blue (p. 113 of this volume), evolves sulphuretted hydrogen 
when treated with an excess of hydrochloric acid; there is no action, 
however, with a small quantity of acid. = & 


Oxidation of Metallic Sulphides. By Pu. pr Clermont and 
H. Guior (Compt. rend., lxxxv, 714).—If moist manganese sulphide 
is suddenly compressed and powdered, rapid oxidation takes place, and 
the temperature of the mass rises several degrees. Recently precipi- 
tated nickel and ferrous sulphides oxidise even more violently than 
manganese sulphide: when strongly compressed and then powdered 
between the fingers, the temperature of the sulphide rapidly rises 
through 35 or 45 degrees, and aqueous vapour is disengaged. 

The sulphides of cobalt, copper, and zinc, when treated in a similar 
—s do not oxidise rapidly enough to give rise to a disengagement 
ot heat. 


The Behaviour of Iodine to Amido-mercuric Chloride, in 

Presence of Alcohol; and a Safe Method of Preparing Iodide 
of Nitrogen. By R. BérraeR (Chem. Centr., 1877, 651).—Although 
iodine may be ground in a mortar along with amido-mercuric chloride, 
with no other action than the formation of mercuric iodide, yet in 
presence of alcohol, an explosion always takes place in thirty or forty 
minutes, preceded by evolution of nitrogen, and sometimes separation 
of mercuric chloride. In presence of chloroform or amy] alcohol, gas 
is evolved, but no explosion occurs. 
_ The author’s process for preparing nitrogen iodide consists in treat- 
ing a solution of iodine chloride, obtained by heating iodine with nitro- 
hydrochloric acid, with ammonia. Thus prepared, it never explodes 
when moist, and when dry, only when touched with a piece of wood, 
or some similar substance. W. 


Anhydrous Sodioferric Pyrophosphate. By S. M. Jércunsen 
(J. pr. Chem. [2], xvi, 342—844).—The brownish-coloured glass, 
obtained by strongly heating a mixture of microcosmic salt and ferric 
oxide, is slowly melted in a platinum dish by the heat of a Bunsen’s 
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burner. The fused mass is treated with dilute hydrochloric acid, 
which dissolves out sodium phosphate, and leaves a bluish pearly 
crystalline residue of sodioferricpyrophosphate, Na,Fe”,P,0,. This 
compound crystallises in rhombic tables, and also in prisms terminated 
by acute pyramids ; it can be recrystallised by solution in molten micro- 
cosmic salt. It is decomposed by fusion with sodium carbonate, or by 
boiling with strong sulphuric acid, concentrated hydrochloric or nitric 
acids have scarcely any action on this body. W. C. W. 


Action of Silver Nitrate on Hydroplatinic Chloride. By§S. 
M. JORGENSEN (J. pr. Chem., [2], xvi, 345—358).—The addition of 
silver nitrate in excess, to a cold solution of hydroplatinic chloride, 
throws down the whole of the platinum in the form of a yellow pre- 
cipitate, having the composition 2AgC1.PtCl. This substance has not 
been obtained in the pure state, as it is slowly decomposed by cold, 
and rapidly by hot water, into a solution of Norton’s salt, PtCl,5H,0 
(J. pr. Chem., [2], ii, 469 ; v, 365), and an insoluble residue, consisting 
of impure silver chloride. 

Norton’s salt loses four molecules of water at 100°, the fifth molecule 
cannot be expelled without decomposing the compound. The aqueous 
solution of this substance hasan acid reaction, decomposes: carbonates, 
and produces with silver nitrate a yellow precipitate of Ag.PtCl,(OH ).. 
With ammonia, it forms a precipitate of ammonio-platinic chloride, and 
the filtrate yields on evaporation a black, amorphous, hygroscopic 
residue of platinum hydroxychloride. The relation between these 
bodies is shown thus :— 


Cl,.H Cl,.H 
Cl,Pt, |, H Cl.Pt 6 q 


Hydroplatinic chloride. Norton’s salt. Platinum hydroxy- 
chloride. 


The action of silver nitrate on a hot solution of hydroplatinic chlo- 
ride may be represented by the following equations :— 


H,PtCl, + 2AgNO, = Ag,PtCl, + 2HNO,. 
Ag.PtCl, + HO = HPtCh.OH + 2AgCl. 
HO + HPtCh.OH + 2AgNO, = Ag,PtCl,(OH), + 2HNO. 


The silver salt obtained by adding silver nitrate to Norton’s salt is 
not analogous to the acid from which it is derived, since it yields by 
double decompositicn with ammonium chloride platinosemidiammo- 


nium chloride, cLPy te) , and silver chloride. W.C.W. 


Platinosoplatinic Oxide. By S. M. Jércunsun (J. pr. Chem. 
[2], xvi, 344).—Platinosoplatinic oxide, Pt;0,, is obtained by heating 
one part of anhydrous sodium platinochloride with four parts of dry 
sodium carbonate, until the mixture begins to fuse. (The platino- 
chlorides of potassium and ammonium cannot be substituted for the 
sodium salt.) The black residue which remains after treating the 
fused mass with water, and with dilute nitric acid, is repeatedly washed 
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by decantation with hot nitric acid, and finally with water acidified 
with nitric acid, and is then dried at 110°. This oxide is converted 
into platinum black by formic acid ; it is not attacked by mineral acids, 
not even by boiling aqua regia. It slowly loses oxygen at a red heat, 
but it is rapidly reduced in an atmosphere of hydrogen or coal gas, 
even at the ordinary temperature. W.C. W. 


Mineralogical Chemistry. 


The Growth and Twin Development of Crystals of Diamond. 
By J. Hirscuwatp (Jahrb. f. Min., 1877, 520—525).—The author’s 
independent investigations of the phenomena observed in the growth 
of diamond crystals, fully confirm those of Sadebeck (Jahrb. f. Min., 
1877, 197), proving completely that a parallel aggregation occurs in 
the growth of diamonds, resulting in a rectangular indentation of the 
octohedral edges. He further shows :—1. That there is no evidence 
of any penetration having taken place, all signs of such an occurrence 
being wanting. 2. The absence of a uniform and symmetrical develop- 
ment of the individual portions of the intergrown edges. 3. The 
common occurrence of indentations which do not differ from each 
other in the slightest degree. 4. The independent development of the 
octohedral segments occurring in the opposite octants. 5. The ana- 
logy of these peculiar developments with other well defined holohedral 
species, exhibiting a similar formation by aggregation. 6. The inden- 
tations observed on the edges of diamond crystals are not due to any 
twin-formation. Hirschwald states, therefore, that from henceforth 
the diamond must be considered a holohedral species. The aggregated 
construction of some diamonds was made very apparent by examination 
in polarised light, most of them exhibiting a distinct depolarising 
effect parallel to a trigonal axis when examined with a delicate selenite 
plate in the polarising apparatus. C. A. B. 


Report on a Memoir by Stanislas Meunier, entitled Com- 
position and Origin of the Diamond-bearing Sand from Du 
Toit’s Pan (S. Africa). (Compt. rend., Ixxxiv, 1124—1130).— 
According to the report, the investigation of St. Meunier respecting 
the composition of the diamond-bearing sand of Southern Africa, and 
his deductions therefrom as to its origin, which are given in this 
Journal (1877, ii, 280), correspond in the main with the results ob- 
tained by previous geologists; at the same time the report expresses 
no decided opinion respecting his original proposition, viz., that the 
very varied rock-fragments composing the sand must have been derived 
from wholly different sources, and have been mechanically carried to 
the spot where the mixture actually took place. 

A memoir was published by E. 8. Dana, in 1874, on the “ dry mines” 
of Southern Africa, in which he proves that from the disposition of 
the sands in vertical layers, and from the nature of their component 
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fragments, it is scarcely possible to arrive at any other conclusion 
than that the diamond has had a deep-seated origin, and that it has 
proceeded from below upwards. In this opinion Prof. Ramsay, Prof, 
Forbes, and Mr. Stow, who has examined the “ pans” of Griqualand 
West, unanimously concur. 

Attention is drawn to the fact that the ‘vertical alluvial deposits ” 
of the author, which are supposed by him to be closely related to the 
diamond-bearing sand-wells, are also closely related to the geyser 
deposits of Belgium, which were carefully studied by d’Halloy about 
30 years ago. Further, that the angles and edges of the crystals of 
carbonado, or black diamond of Brazil, are almost invariably abraded, 
rounded, and even polished, which shows that they must have been 
submitted to energetic and prolonged attrition; that their faces are 
not unfrequently marked by mirror-like striee, which seem to indicate 
that before arriving at the surface they had been violently pressed 
together against each other, probably in a manner similar to that 
which has often been observed in eruptive breccias, and in many 
conglomerates. 

With respect to the rocks associated with diamonds, the specimens 
from South Africa differ from those of Brazil and India, in the fact 
that with the former quartzose rocks predominate, while with the 
latter magnesian rocks are chiefly found ; in many deposits also, such as 
those of Borneo, Ural, Australia, and Brazil, the diamond is found 
associated with platinum and gold, which does not appear to be the 
case with the African specimens, at least as far as the former metal is 
concerned. J. W. 


The Brown-Coal of the Bauerberg, near Bischoffsheim, vor 
der Rhén. By A. Hitcer (Jahrb. fir. Min., 1877, 420—421).— 
A brown-coal deposit occurs in the south-western slope of the Hohen 
Rh6n, in four or five thick strata, separated from each other by a thin 
layer of a bituminous mixture of iron pyrites, clay, and basaltic tufa. 
The brown-coal is partly earthy and partly massive or dense, stems of 
fossil trees, 5 or 6 feet thick, being often found in the strata. The 
thickness of the individual strata varies from 3 to 16 feet, the total 
thickness of the deposit being 50 feet. The uppermost stratum con- 
sists generally of a dense lignite, then follows earthy brown-coal, the 
lowermost stratum consisting, however, of lustrous black bituminous 
coal, and resting upon basalt. A former examination of these brown 
coals, made by Klinger, proved them to be composed as follows, 


v1Z. :— 
Carbon. Hydrogen. Oxygen and Nitrogen. 


Lignite ....... 64°22 5°56 23°52 = 93°30 
Brown-coal.... 61°74 494, 20°60 = 87°28 
Bituminous coal 76°43 8°88 13°99 = 99°30 


The author determined the amount of ash and water in the above, 
obtaining the following results :— 


« 
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Ash. 


Bituminous coal ‘ 8°5 
Brown-coal . 10°4 
Sandy-coal : 77°94 
Clayey-coal ’ 26°10 
Lignite ‘ 9°8 


A greyish or yellowish mass is found in the débris of the exhausted 
mines, the greater part of which is found to be ammonium alum con- 
taining a small quantity of sulphur, ferric oxide, and clay. It is, of 
course, a product of the completely weathered brown-coal “slack,” and 
of great importance to the alum trade. The author also analysed a 
granular, crystalline, ochrey-yellow efflorescence, which occurs on the 
clay-substance interposed between the brown-coal strata, and found it 
to have the following composition, viz. :— 


Al,O3.  FesO, FeO. MgO. — SO, H;0. 
16°7 4°2 2°9 2°3 39°3 33°3 = 98°7 


from which it appears to be keramohalite. It is soluble in water. 


C. A. B. 


On the Production of Artificial Corundum, Ruby, and dif- 
ferent Crystallised Silicates. By E. Frimy and Frit (Compt. 
rend., xxxv, 1025—1035).—Synthetical mineralogy or the artificial 
production of minerals throws, the authors think, the greatest light 
onthe natural production of mineral substances, and enables us to 
solve certain problems in their composition which analysis leaves to a 
certain extent undecided, as the purest minerals contain foreign 
bodies impossible of distinction by analysis, but which their synthe- 
tical production eliminates. 

A large number of minerals have already been produced in the wet 
way, and the important results of Becquerel and Hautefeuille show the 
advantage of this line of research. Corundum is, perhaps, the mine- 
ral which has been most investigated by chemists, as the names of 

» Ebelmen, de Senarmont, St. Claire Deville, Caron, Gaudin, and De- 
brée show. The authors think, therefore, that the methods they have 
employed for producing crystallised alumina coloured by various 
pigments will be of interest, and may find an application in the arts; 
they further add that the methods they employ may be used for the 
production of other minerals. 

Wishing to approach as nearly as possible the natural conditions for 
the production of corundum, they have used furnaces capable of pro- 
ducing the highest temperature and of maintaining it for a long 
time; they have also acted on masses of 20 to 30 kilograms. Among 
other furnaces they have employed a regenerative gas furnace, used 
in the production of plate-glass. 

The method which produced the largest quantity of crystallised 
alumina was the following :—A fusible aluminate is heated to a 
bright redness in contact with a silicious substance. The alumina 
being gradually disengaged from combination, crystallises in presence 
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of a flux. The authors attribute this crystallisation to different 
causes. 


a. The volatilisation of the base united to the alumina. 

b. The reduction of this base by the gases of the furnace. 

c. The formation of a fusible silicate by the combination of the 
silica with the base. 

d, A phenomenon of liquidation, producing a very fusible silicate 
and refractory alumina. 


All these cases have occurred during the experiments. The authors 
think that the best method of crystallising alumina is to replace it by 
silica (c). Aluminate of lead, the authors have, up to the present, 
found to be the one best suited for this purpose. 

Equal weights of alumina and minium are heated to a bright red- 
ness in a fire-clay crucible; on cooling two products are found, one 
vitreous, consisting mainly of lead silicate, the other crystalline and 
containing geodes filled with fine crystals of alumina, the sides of the 
crucible itself supplying the silica necessary for the reaction; by this 
method crystals of white corundum are obtained: when rubies are 
required, 2 to 3 per cent. of potassium bichromate are added to the 
mixture, and oxide of cobalt gives sapphires. The crystals found in 
the geodes have the composition, adamantine lustre, hardness, density, 
and form of natural rubies; they scratch quartz and topaz. Specific 
gravity 4—4:1, like natural rubies they lose colour on strong ignition, 
and regain it on cooling. Lapidaries have found them quite as hard 
as the natural stones. When polarised they show a black cross and 
coloured rings. 

The crystallised silicates shown by the authors at the same time 
were obtained by means of fluorides, and M. Daubray’s observations 
were fully confirmed that fluorine takes a most important part in the 
formation of mineral deposits. They have found that in this direction 
aluminium fluoride is the most active. Equal weights of silica and 
aluminium fluoride heated to redness for several hours give a crystal- 
line body, probably disthene, and fluoride of silicon. These crystals 
have the composition SiO, = 47°65,A1,0,; = 51°85, loss = °50, and 
closely resemble natural disthene. The crystals appear to belong to 
one of the oblique systems. 

The action of aluminium fluoride on boric acid gave a crystallised 
aluminium borate which corresponds with disthene. The authors 
are now engaged in a series of experiments on the action of aluminium 
fluoride on other inorganic acids. When equal weights of alumina 
and barium fluoride, together with 2 or 3 per cent. of potassium 
bichromate, are treated at a high temperature for a considerable time in 
a crucible covered by another so as to form a condenser, two kinds 
of crystals are obtained ; some, which appear to have been volatilised, 
are long colourless prisms with the appearance of antimony glance; 
the others are regular crystals of ruby of a fine rose colour. The long 
prismatic crystals are a double silicate of barium and aluminum, 
having the composition SiO, = 34°32, BaO = 35:04, Al,O; = 33°37. 
These two substances seem to be the result of the following trans- 
formations. The calcination of the mixture, forming aluminium 
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fluoride and baryta, the fluoride of alumina probably acting in two 
different ways. 

(a.) Decomposed by the gases of the furnace, it formed hydrofluoric 
acid and corundum. 

(b.) By acting on the silica of the crucible, it formed aluminium 
silicate, which, by its action on the baryta, produced the double silicate 
above mentioned. 

The authors call attention to the fact that these crystals occupy a 
position in the crucibles pointing to their having undergone volatili- 
sation, and yet it is impossible to alter them when obtained, even at 
the highest temperatures; this they think is due to the action of fiuo- 
rides which act as carriers of less volatile substances. In support of 
this they recall the remarkable crystals of orthose felspar found in 
the upper part of a copper furnace at Mansfeld, which were due to the 
fluoride of calcium used as a flux. This action of barium fluoride on 
alumina in presence of silica is probably one example of a general pheno- 
menon of the decomposition of fluorides by different bases. The 
authors hope to describe other crystallised double silicates produced 
under the same conditions as the one above mentioned, and will then 
give the general formule of these compounds. In conclusion the 
authors say that they have carried out these investigations simply for 
their scientific interest, and that they therefore publish them without 
reserve, and will be happy to hear of any application in the arts 
which may result from them. 4. & TF. 


Artificia) Formation of Albite and Orthose. By P. Haure- 
FEUILLE (Compt. rend., Ixxxv, 1043—1046).—Felspars the author 
considers to be a most important group of minerals, as they are the 
principal constituents of almost all eruptive rocks. Up to the present 
time it had not been possible to produce them artificially, at least in 
well-defined crystals ; they have, however, been accidentally produced 
in copper furnaces both at Mansfeld and in the Hartz. These the 
author thinks must have been formed by sublimation with the aid of 
the calcium fluoride employed as flux. As orthose is fusible, attempts 
have been made to crystallise it by slow cooling, but without success. 
M. Hautefeuille, having prepared successfully the principal minerals 
of titanium, has also succeeded in obtaining orthose and albite, and 
hopes soon to prepare the other species of the same group. 

His process consists in heating the elements of these minerals in 
presence of certain fused salts, such as tungstic acid or alkaline tung- 
states: thus a mixture of silica and alumina in presence of acid potas- 
sium tungstate, at a temperature between 900 and 1,000°, produces 
tridymite, orthose, and triclinic felspars. If the potash and alumina 
are in the proper proportions, the tridymite and triclinic felspars dis- 
appear after 15 to 20 days’ heating, and the orthose alone remains. 
A highly alkaline silicoaluminate of potash containing one of Al,Q; 
to six Si0, mixed with tungstic acid gives the same result. When 
soda is substituted for potash, other conditions remaining the same, 
albite is formed. The analyses of these products give the proportions 
of oxygen contained in the alkali (K or Na), in the alumina and in 
the silica as 1: 3:12, these being the proportions characterising 

VOL. XXXIV. q 


206 ABSTRACTS OF CHEMICAL PAPERS. 


orthose, microcline, and albite. Like the natural ones, the crystals 
artificially obtained are not attacked by acids; their sp. gr. respec- 
tively being 2°61 and 2°55. The crystallographic examination of the 
artificial albite shows that it almost exactly resembles the natural 
crystals from Dauphiné and the Tyrol. The crystals having the 
composition of orthose appear to be analogous to those described by 
Mr. Mallard found in the St. Gothard. The author thinks that the 
orthose and albite having been obtained under exactly the same con- 
ditions, the pseudomorphism of this group of silicates is simply due 
to the nature of the alkali. While showing the interest attached to 
the preparation of these minerals in the dry way, he in no wise wishes 
to deny that the wet way may have often been employed by nature in 
the formation of the same species. ‘> © 2 


Chemical Constitution of Hatchettolite and Samarskite 
from Mitchell County, North Carolina. By Oscar D. Auuey 
(Amer. J. of Sci. [3], xiv, 128—131).—I. Hatchettolite——In March, 
1876, Dana described a mineral which was associated with the samar- 
skite of Mitchell county, and in May, 1877, Lawrence Smith pub- 
lished an analysis of this mineral for which he proposed the name of 
hatchettolite. The specimen obtained by the author was from the 
same source, and consisted of a large but imperfect crystal, of which 
about 12 grams appeared sufficiently pure for analysis. Pieces from 
different parts of the mass gave the specific gravities 4°77, 4°84, 4°82, 
4°990, 4°76 ; the mineral described by Dana had a specific gravity of 
4°794. 

The results of two analyses by the author are given in the first two 
columns ; the third column contains the numbers given by Lawrence 


Smith. 
Wo, Yttria and 


Ta,O;. Cb.0;. TiOz. u.SnO,. U-oxide. CaO. Cerium oxides. 
I. .. 29°33 34240 161 030 1550 887 
If... 29°60 35°96 — — — 8°89 
III... 67°86 — 0°60 1563 7:09 
K,O and Water easily 
FeO. MgO. Na,O. heated. 
a wteccees ae O15 1:37 4°49 = 98:50 
EL. .ccsecee SSB _— — —- 
Mvtesecss OOn —_ 1:21 4°42 = 100718 


I and II also contained a trace of lead. 


The separation of tantalic and columbic acids was effected by 
Marignac’s method. The composition of the mineral may be repre- 
sented by the formula R",RY,0, + 2R'RY.0, + 4H.0, where R" re- 
presents one atom of a bivalent basic radicle or two of sodium, and 
RY represents Ta or Cb. Hatchettolite may have resulted from alte- 
ration of a mineral having essentially the same chemical constitution, 
as well as crystalline form, as pyrochlore, an alteration consisting of 
hydration and removal of alkaline fluorides. 

Il. Samarskite—The analysis of this mineral gave results as fol- 


lows :-— 
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Cb,0;. Ta,O;. Sn0Ox. Y,03. Uranium Cerium 


oxides. oxide. 
37°81 17°79 — 14°52 4:10 12°63 
37°20 18°60 0°08 14°45 4°24 12°46 


Mn0. FeO. CaO. H,0. 
0°80 10°60 —_— — 
0°75 10°90 0°55 1:22 = 100°45 


These results do not differ materially from the first published ana- 
lysis of samarskite from the same locality by Miss E. H. Swallow. 
They agree sufficiently well with the formula R*,RY,0, + R#RY,O8. 

F. D. B. 


Occurrence of Tinstone at Truro. By Crozer (Chem. Centr., 
1877, 120).—A valuable deposit of tinstone is situated under the 
water of the small drift of Restronguet, near Truro. It is covered 
with mud and sand. After working this ore at various periods, it 
was given up in 1843. In 1871, however, the working was again 
commenced. The ground was examined by boring in the open sea, 
and it was found that the deposits, which rested immediately on the 
rocky bottom, had a thickness of 0°45 to 1°20 meters, and were covered 
with mud and sand to a depth of 18 meters. The richest portions of 
the ore formed pure crystals of stannic oxide (Bull. Soc. de Vind. minér ; 
B. u. Hiittenm-Z., xxx, 443). D. B. 


Galenite from Habach in Salzburg. By V. von Zupuarovicu 
(Jahrb. f. Min., 1877, 529).—The galenite from this locality is re- 
markable, firstly, for its very complete octohedral cleavage, with a less 
complete cubical cleavage; and secondly, through the occurrence of 
numerous interpolated twin lamellz parallel to a face of 303. The 
unusual cleavage mentioned above has been observed before only in 
the case of galenite from Pennsylvania. There was no appreciable 
difference in the lustre of the two kinds of cleavage-surfaces. The 
behaviour of this galenite, on being heated in a mattrass, is striking, 
as it does not decrepitate; whilst the heated portions have a ready 
cubical and only an indistinct octohedral cleavage. Sp. gr., 7°50; 
chem. com. = 98°03 per cent. of lead sulphide and 1°97 per cent. ot 
bismuth sulphide. The interpolated twin lamelle are generally so 
thin that they are scarcely discernible with the naked eye, and are ob- 
served also on the respective cleavage-faces of the large crystal ex- 
hibiting identical cleavage faces. C. A. B. 


An Aragonite Crystal from Oberstein on the Nahe. By H. 
Laspryres (Jahrb. f. Min., 1877, 527).—Calcite is often found in 
amygdaloidal cavities in melaphyr, but aragonite was unknown to it 
until the author discovered it in the above-mentioned locality. The 
crystal in question has a length of 13 c.m., and a thickness of 45 c.m. 
It is a penetration quadraling, the twin plane being a face of o P, and 
the combination isco P.c P&% .}P.P% .O0P; the latter face is not 
striated in the direction of the brachydiagonal. C. A. B. 

g 2 
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A Polysynthetical Augite-twin from Bell, near Laach. By 
H. Laspeyres (Jahrb. f. Min., 1877, 527, 528).—A_ polysynthetical 
twin-development in the monosymmetrical system is of rare oc- 
currence. It is most common with epidote, and more rare with 
orthoclase and augite. G. vom Rath (Jahrb. f. Min., 1876, 404) 
described a crystal of fassaite from Traversella, which consisted of 
one large individual, with two interpolated twin-plates of the same 
substance. The author observed an augite-twin from Bell, exhibiting 
the usual forms, with a twin-plate (interpolated parallel to the ortho- 
pinacoid), having half the thickness of the two halves of the principal 
individual. C. A. B. 


Analysis of a Trachyte from Wolferdingen, in the Wester- 
wald. By A. Hiteer (Jahrb. f. Min., 1877, 421, 422).—The specific 
gravity of this specimen was found to be 2°68, and its chemical com- 
position as follows, viz. :— 


Si0,. Al,03. Fe,0. FeO. Mn0. CaO. MgO. 
59°87 22°52 0°32 2°52 0°13 2°5 0°46 


K,O. Na,O. P,O,. H,0. 
442 5°78 0°3 2°24 = 101°06. 


with traces of Cl, SO,H2, Li, Ba, and Sr. Before this the presence of 
these bodies had rarely been proved, von Lasaulx describing a trachyte 
from Mont Dore, which contained Li and Ba. C. A. B. 


The Primary Rocks of the Northern Schwarzwald, By C. 
HeEBenstrett (Jahrb. f. Min., 417—419).—The author undertook 
the task of ascertaining the composition of the basic and acid rocks of 
the wide-spread gneiss district of the Kinzigthal. Three varieties of 
these rocks were examined, viz.: (1.) A granular gneiss, rich in silica 
and poor in mica; (2.) A hornblendic rock, enclosed in the gneiss; 
(3.) A garnet-graphite-gneiss, rich in mica. Garnet-gneiss was known 
to occur often in the Schwarzwald; but garnet-graphite-gneiss was 
hitherto unknown, the latter being formerly known by the name of 
Kinzigite. This rock is found at Schenkenzell, near Wittichen, in a 
layer scarcely 14 feet in thickness, enclosed in ordinary gneiss. It is 
coarsely laminated, macroscopically distinctly striated plagioclase ; 
black mica, vivlet-red garnet, and lamine of graphite are recognisable. 
Colourless needles of apatite, fine aggregates of iron-pyrites and red- 
dish specks of specular-iron were detected in the felspar, on examining 
the rock under the microscope. The presence of quartz could not be 
detected. Its specific gravity was found to be 3°00. An analysis 
made of a pure, fresh specimen furnished the following results, viz. :— 


(1.) By experiment; (2.) Calculated from No. 1, after deducting 
iron-pyrites, apatite, graphite, and iron-glance. 


Si0,. Al,03. Fe,03. FeO. CaO. MgO. K,0. 
No.1... 4453 1755 338 1260 336 568 3:54 
No.2... 4668 1840 354 1287 332 595 3°72 
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Na,O. H,0. , h Graphite. 
3°60 1°66 ‘ ‘ 4°33 = 100°69 
3°77 «1°75 — = 100:00 


The author also examined the asymmetrical felspar and garnet ob- 
served in the rocks, and found the former to be colourless strongly 
lustrous oligoclase, with a specific gravity of 2°657, and exhibiting a 
fine twin striation; whilst the latter was true almandine, containing 
many enclosures (particularly microlitic quartz), and had a specific 
gravity of 3°96. The analyses of these minerals furnished the fol- 
lowing results, viz. :— 

SiO. Al,0;. Fe,03. FeO. CaO. MgO. 

Oligoclase .... 62°90 22°23 trace — 4°45 — 

Garnet 37°40 21°08 20] 2849 305 822 

K,0.° _Na,0. 
Oligoclase 848 = 100°15 
Garnet : — — =100°25 


Hebenstreit gives a table of analyses of gneissoid rocks, comparing 
them at the same time with analyses of rocks from the same neigh- 
bourhood, the result of which serves to show that the hornblendic 
rocks and the garnet-gneiss (which is intimately associated with the 
hornblendic rocks) have been separated from the very common and 
widely-spread granular striated gneiss, and are equally basic in cha- 
racter. The granular gueiss is the most acid of these rocks. An 
examination of the granite of Tryberg proved it to resemble very 
closely the granites from the northern Schwarzwald. The composi- 
tion of the gneiss from the neighbourhood of Tryberg was found to 
differ considerably from that of the granite from the northern 
Schwarzwald. Go. A. B 


Analysis of the Water of the Warm Spring at Assmanns- 
hausen. By R. Fresenius (J. pr. Chem. [2], xvi, 278—290).— 
This water was found to contain in 100,000 parts (salts all anhy- 
drous) :— 

Na,CO;. —_ Li,CO3. CaCO . BaCOs. SrCO3. MgCO,. 
9°7486 17460 12°2307 0°0989 0°1978 4°0066 
FeCO3. MnCO;. K.S0O,. 

02239 0°1326 4°3068 

Co; co. 


KCl. NaCl. NaBr. NaI. Na,HPO,. SiO: (combined). (free). 
04522 57:1764 0°0571 0°0004 0°0301 3:1539 12°7780 18°5800 


The sp. gr. of the water was 1:000832 at 15°, and its temperature 
311°C. The water is distinguished from all others of similar cha- 
racter by the relatively large quantity of lithium which it contains. 

J. R. 


Analysis of the Acid Well (Sauerbrunnen) at Bilin. By 
Hupererr (Chem. Centr., 1877, 137).—This is a newly-discovered 
spring, and the analysis of one of the older springs, the Josefsquelle, 
is added for comparison. 
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Josefsquelle. New spring. 
2°3496 2°5418 
7°2762 70767 
3°8135 3°7191 
33°3085 32°6576 
4°1295 4°2825 
1:7191 1°8954. 
0°1133 0°1253 
00284 0:0259 
0°0305 00105 
trace trace 
0:0057 0:0056 
0°4340 0°4357 
53°2088 52°7761 
Half-combined CO, .. 16°7303 - 16°5087 
' Free CO, 14-2697 15°3316 
Total of constituents.. 842083 846164 


Total CO, 47°5565 48°3480 
a % a 


Organic Chemistry. 


Decomposition of Organic Liquids by the Electric Spark, 
with production of the Fundamental Hydrocarbons. By P. 
TrucHorT (Compt. rend., lxxxiv, 714—716).—According to Berthelot, 
when a hydrocarbon of high molecular weight is submitted to de- 
structive distillation, the four fundamental hydrocarbons, acetylene, 
ethene, methane, and ethane are first separated, and these, imme- 
diately entering into combination with each other, produce the more 
complex hydrocarbons which are actually obtained. It is obvious 
that this assumption would be greatly strengthened if the decomposi- 
tion could be effected in such a manner that, recombination being pre- 
vented, the simpler hydrocarbons were obtained in the free state. 
This the author has succeeded in doing by passing a powerful induc- 
tion spark through the liquid itself, and collecting the resulting gases. 

Volatile liquids, such as pentane, pentene, and ethyl oxide give 
about one litre of gas per hour, but compounds of higher boiling 
point give considerably less. The gas invariably contained hydrogen 
in addition to the hydrocarbons already mentioned, but no compound 
containing more than two atoms of carbon in the molecule was present. 
With the liquid paraffins, no deposit of carbon occurred during the 
decomposition, provided the liqnid was kept slightly warm; and a 
trace of carbon only was obtained in the case of an olefine. With the 
less saturated hydrocarbons, however, such as the turpentines and 
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benzene-derivatives, a tolerably abundant deposit of carbon always 
resulted. Compounds containing oxygen, such as alcohol, ether, and 
the aldehydes give no carbon; but, in addition to the fundamental 
hydrocarbons, evolve carbon monoxide, unaccompanied by carbon 
dioxide or water-vapour. J. 


Action of Aluminium Iodide on various Organic Com- 
pounds containing Chlorine. By G. Gustavson (Chem. Centr., 
1877, 19).—Aluminium iodide has no action even with the aid of 
heat on C,Cl, and C,Cl,(C.Cl(?)). It acts easily on C,Cl, according to 
the equation 3C,Cl, + All, = 3Cl,Cl, + AlCl, + 31,. But there is 
also formed an amorphous carbon compound containing iodine. 
Aluminium iodide acts energetically on trichlorhydrin, yielding iodine, 
allyl iodide, andaluminium chloride. In the benzene series the chlorine 
of the lateral chains only is replaced by iodine, when they are acted 
on by aluminium iodide. G. T. A. 


Action of Sodium upon Monochlorethylene Chloride. By 
H. Brunner and Rup. BranpenBuRG (Deut. Chem. Ges. Ber., x, 
1496—1499).—The authors have demonstrated that monochlorethylene 
chloride is decomposed by sodium into acetylene, ethylene, and 
ethylene dichloride, according to the equation— 


CH,Cl 


CHCl 
2(CIHC—CHCl) + H,. 


This is in keeping with the observation of Fuchs on the decomposi- 
tion of vinyl bromide by sodium into acetylene and ethylene, and affords 
a sufficient explanation of the failure of the author’s attempts to intro- 
duce the vinyl molecule into the benzene nucleus by means of the 
action of sodium upon a mixture of chlorethylene chloride and benzene 


bromide. C. F. C. 


The Preparation of Propyl Glycol. By O. Harrmann (J. pr. 
Chem. [2], xvi, 383).—The author obtained 5 grams of propyl glycol 
from 125 grams of propylene bromide (b. p. 141°) by Zeller and 
Hiifner’s reaction. Hence Voelker’s statement (Deut. Chem. Ges. 
Ber., ix, 924) that potassium carbonate has no action on propylene 
bromide is incorrect. 


Compounds of Quercite with Butyric and Acetic Acids. 
By L. Prunier (Compt. rend., lxxxiv, 1318).—The compounds of 
quercite with stearic, benzoic, and tartaric acids have been described 
by Berthelot. The author describes the following compounds of quer- 
cite with butyric acid :— 


CeH0.(C,H,02) = C.H,,0; + C,H,O, ia H,0. 
Monobutyrin. Quercite. Butyric acid. 


C,H,O.(C,H,0,)s3 a C,H,,0; + 3C,H,0. _ 3H,0. 
Tributyrin. 
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C.H.(C,H.O2);5 = C,.H,.0; + 5C,H,0, = 5H,0. 
Pentabutyrin. 


The three corresponding acetins are also described. 

The monobutyrin is produced when 1 part of quercite is heated with 
3—4 parts of butyric acid to 110—-12U° for twelve hours in sealed 
tubes. It is mixed with some higher compounds, and with a large 
quantity of uncombined quercite. 

The tributyrin is produced when the mixture is heated to 150— 
160°. 

The pentabutyrin is produced at 170—180°. 

All these ethers are solid or viscid bodies, amorphous, colourless, 
and slightly deliquescent, of bitter taste; very soluble in ether, less so 
in alcohol, and very slightly in water, unless this latter contains an 
excess of butyric acid, in which case the ethers dissolve, and by 
cautious addition of water the pentabutyrin and tributyrin are sepa- 
rated as an emulsion, the former being precipitated, and the latter 
rising to the top. 

The methcd of separation of these bodies is precisely the same as 
that used by Berthelot in the separation of the acetins, butyrins, &c., 
of glycerin, except that potash must be added to slight aikaline reac- 
tion, so as to remove the free acid which these bodies dissolve and 
retain obstinately. 

The following are the analytical results, which were in each case 
controlled by titration with baryta-water :— 


Monobutyrin. Tributyrin. Pentabutyrin. 


Found. Cale. for Found. Cale. for Found. Cale. for 
C5Hi904(C,Hs0.,). C,H,0.(CyH 02) 3. CsH,(C2H30.);. 
C.. S13 d1'1 57°9 57°70 60°1 60°70 
H. 78 76 82 8:02 8°3 815 


The first two contained small quantities of higher compounds. 

Acetins.—Crystallisable acetic acid heated to 100—120° with quer- 
cite combines with it slowly to form the monoacetin. If a small quan- 
tity (about ‘01) of acetic anhydride be added, and the mixture heated 
to 130—140°, the triacetin is formed. ‘The pentacetin is formed when 
quercite is heated with acetic anhydride. The method of purification 
is the same as with the butyrins. 

The acetins of quercite resemble the butyrins; they are amorphous, 
colourless, solid and brittle, or viscid bodies, of bitter taste and some- 
what agreeable odour. 

The following are the analytical results :— 


Pentacetin, C;H,(C,H,0,);. Triacetin, C;H,02(C;H,O2)3. 


“ Found, Calculated. ‘ Calculated. 
51°15 51°30 
610 6°00 
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Substituted Crotonic Acids from the Pyrocitric Acids. By 
T. Morawski (Chem. Centr., 1877, 131—133).—The author pointed 
out in a paper on mesaconic acid (Chem. Centr., 1876, 262—294), that 
the monobromocrotonic acid which is formed from mesaconic acid by 
means of the intermediate mesadibromopyrotartaric acid, is converted 
by the action of sodium amalgam into isobutyric acid, as is the case on 
similar treatment with Kekulé’s monobromocrotonic acid from citra- 
conic acid. The supposition that the two acids are identical has been 
confirmed by the author by a comparison of their salts. The first salts 
formed with the monobromocrotonic acids derived from citraconic and 
mesaconic acids were the calcium and copper salts. 

The calcium salt of both acids is moderately soluble in water, and 

crystallises on evaporation of the solutions. It is stable in air, and 
loses its water of crystallisation quickly and perfectly at 100°, but only 
slowly in a vacuum over sulphuric acid. The copper salt is in each 
case of a bright blue colour; becomes lighter on drying, and has 
the composition of a basic salt. The cadmium salt of each acid crys- 
tallises in brilliant prisms, and appears to be hydrated. The crystals, 
dried at 100°, were of a faint yellow at the edges, and the amount of 
cadmium corresponded with the anhydrous salt. With the monobro- 
mocrotonic acid derived from citraconic acid a barium salt was ubtained 
which was easily soluble in water, and separated from concentrated 
solutions in prismatic crystals. An ammouium salt was also prepared 
from the same acid, which crystallised easily, and seemed to be volatile 
in a vacuum over sulphuric acid. The soluble salts of the acids from 
both sources gave with ferric chloride bright flesh-coloured precipi- 
tates. : 
The author next examined the monochlorocrotonic acid which 
Gottlieb obtained by means of zine from tricilorobutyric acid, and 
that which Swarts obtained by decomposition of citradichloropyrotar- 
taric acid with bases, and found them to be identical. The following 
salts were prepared from Gottlieb’s acid. The caleiwm salt, when it 
separates from a cold solution on slow evaporation, forms light, loose, 
efflorescent crystals, which overtop the side of the vessel ; but when de- 
posited from a hot concentrated solution, it crystallises in distinct 
needles, which adhere to the sides of the vessel, giving them a tine 
silky lustre. The copper salt is a bright blue powder, which dissolves 
with great difficulty in water. It is a basic salt, and consists of 
(C,H,C10,),Cu + Cu(OH)>2. The sodium salt is easily soluble in water, 
but not ‘without difficulty in alcohol. 1t crystallises imperfectly, and 
seems to be hydrated. It gives a bright flesh-coloured precipitate with 
ferric chloride. The ethyl-rompound of mouochlorocrotonic acid is a 
mobile liquid, obtained by treating an alcoholic solution of the acid with 
hydrochloric acid gas, washing with water and caustic soda, and dry- 
ing over calcium chloride. ‘he ether is sparingly soluble in water, 
has a pleasant fruity smell, can be distilled withvut change, and boils 
at 155—158°. 

A few salts were also prepared from dichlorocrotonic acid, obtained 
from trichlorobutyric acid by the action of alkalis. ‘Lhe potassium salt 
crystallises in very fine large rhombohedrons. The copper salt has an 
intensely green colour. It is less soluble in hot than in cold water, so 
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that if a solution saturated at ordinary temperatures is raised to boil- 
ing it becomes turbid, and at last is filled with the separated green 
salt. The ammonium salt dissolves with extraordinary ease in water. 
A crystalline mass was obtained by evaporating the solution over sul- 
phuric acid, which was neutral and anhydrous. It gives a light flesh- 
coloured precipitate with ferric chloride. The barium salt is very 
easily soluble in water, but crystallises with difficulty. An alcoholic 
solution deposits very small crystals on the side of the vessel, which, 
however, appear to be very deliquescent. S. % A. 


Action of Chlorocarbonic Ether on Sodium Cyanamide. By 
Paut BXssuer (J. pr. Chem. [2], xvi, 125—169).—When chlorocar- 
bonic ether is gradually added to dry sodium cyanamide suspended in 
anhydrous ether, a reaction begins which at first requires moderating by 
cooling, but which must be completed on the water-bath. The filtrate, 
after evaporation of the ether, forms a thick, very sour syrup, containing 
much cyanamidocarbonic ether. On being heated to over 140° it yields 
a new body, cyanamidodicarbonic ether, together with cyanamide and 
its polymerisation product, dicyanodiamide. 

Cyanamidodicarbonic ether, C;HiN,O, = N(CN)(COOC-H;)2, con- 
sists of very large glittering crystals, which melt at 32°8° to an oily 
liquid, resolidifying only at a much lower temperature. It is readily 
soluble in alcohol, ether, chloroform, and benzene, less soluble in car- 
bon bisulphide and sulphuric acid, but insoluble in water. On dry dis- 
tillation it yields carbon dioxide and cyanic ether, together with the 
decomposition products of the latter. Water gradually resolves it 
into carbon dioxide, alcohol, and cyanamidocarbonic ether, which last 
is in turn split up into carbon dioxide, alcohol, and cyanamide. With 
ammonia it yields cyanamidocarbonic ether and ethyl carbamate. 
Heated to 150° with sodium ethylate in sealed tubes it yields ether, 
sodium, ethylcarbonate, and the sodium salt of cyanamidocarbonic 
ether. 

Cyanamidocarbonic ether, CGHeN20. = N(CN)(COOC.H;)H, is pre- 
pared by the action of concentrated sulphuric acid on sodium cyana- 
midocarbonic ether. When pure it is an oily thick syrup, of a yellow 
colour, and with a strong sour reaction and burning taste. It has an 
ethereal odour. It is soluble in alcohol, ether, chloroform, and ben- 
zene, less soluble in carbon disulphide, and somewhat soluble in water. 
Boiling water converts it into carbon dioxide, alcohol, and cyanamide, 
and boiling dilute hydrochloric acid into ethyl allophanate. On being 
heated it yields cyanamide and cyanamidodicarbonic ether. Cyanami- 
docarbonic ether readily forms stable salts, which are generally charac- 
terised by forming magnificent crystals with a peculiar satiny lustre. 

Sodium-cyar amidocarbonic ether, N(CN)(COOC;H;)Na, crystallises 
in splendid glittering crystals, melting at 241°, and soluble with great 
ease in water, less soluble in hot absolute alcohol, and still less in cold 
alcohol. On heating it splits up into a mixture of ethyl and sodium 
cyanates. 

Polassium-cyanamidocarbonic ether, N(CN)(COOC.H;)K, is formed 
when cyanamidodicarbonic ether is treated with alcoholic potassium 
hydrate. It crystallises in magnificent white glittering needles of very 
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voluminous character. They melt at 199°, and are readily soluble in 
water, slightly soluble in absolute alcohol in the cold, but more easily 
on warming. 

Silver-cyanamidocarbonic ether, N(CN)(COOC.H;) Ag, is obtained as 
acurdy white precipitate by adding either of the previous compounds 
to a solution of silver nitrate. It is easily soluble in ammonia and 
dilute nitric acid. 

Ethyl-cyanamidocarbonic ether, N(CN)(COOC.H;).C.H;, is formed 
by heating in sealed tubes to 150° a mixture of ethyl iodide and potas- 
sium cyanamidocarbonic ether. It is a colourless, neutral, oily liquid, 
boiling at about 213°, and miscible in all proportions with alcohol and 
ether. It is slightly soluble in cold water, but rather more soluble in 
hot water. It can be inflamed with difficulty, and burns with a violet- 
red flame. This new body is isomeric with dicyanic ether and a poly- 
meride of ethyl cyanate. E. N. 


Action of Thiocyanic Acid on Alcohols. By E. BLanKen- 
HORN (J. pr. Chem., [2], xvi, 358—383).—Ethylic dithioallophanate, 
(,H.N.S.O, was obtained by Léssner (J. pr. Chem., [2], vii, 474), by 
the action of phosphorous chloride on an alcoholic solution of potassium 
thiocyanate, and was considered by him to be C;Hi3N,8,O. It is best 
prepared by adding fuming hydrochloric acid to a hot concentrated 
alcoholic solution of potassium thiocyanate ; potassium chloride sepa- 
rates out, and the filtrate, after concentration, deposits crystals of ethylic 
dithioallophanate. An excess of hydrochloric acid must be avoided, 
as its presence is favourable to the pr. duction of thiourethanes. 

Ethylic dithioallophanate floats on the surface of cold water without 
dissolving; it is soluble in boiling water, in boiling ether, and in 
alcohol. The alcoholic solution deposits regular prismatic crystals, 
nelting with decomposition at 170—175°, and having a bitter taste. 
It is decomposed by the action of alcoholic ammonia at the ordinary 
temperature, into urea, mercaptan, and thiocarbamide, but when heated 
to 150°, in sealed tubes, it forms thiocarbamide and ethyl alcohol. 
Aniline converts it into thiocarbamide, diphenylearbamide, and mer- 
captan, and baryta or alcoholic potash decomposes it, forming mercap- 
tan, thiocarbamide, and carbon dioxide. From these reactions it follows 
that the probable constitution of ethylic dithioallophanate may be 
represented by the formula, NH.—CS—NH—CO—SC,H;. The author 
has not yet succeeded in preparing methy]- and butylthioallophanates. 

A mixture of two isomeric thiowrethunes is obtained by acting on 
alcoholic solutions of potassium thiocyanate, with an excess of strong 
hydrochloric acid, e.g., canthamide and carbonylthivethylamine, described 
by Conrad and Salomon (J. pr. Chem., [2], x, 28), are obtained by 
adding hydrochloric acid to a solution of potassium thiocyanate in 
ethyl alcohol. By substituting methyl for ethyl alcohol, a mixture of 
methylxanthamide, NH,—CS—OCH,, and carbonylthiomethylamine, 
NH,—CO—SCH,, is produced. The last-mentioned substance is de- 
posited from its alcoholic solution in large, monoclinic prisms, which 
melt at 95—Yg°, 

A mixture of isobutylxanthamide, NH,—CS—OC,H,, and carbonyl- 
monothioisobutylamine, NH,—CO—SC,H;(CHs)2, is formed by the 
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action of an aqueous solution of potassium thiocyanate on isobutyl 
alcohol which has been saturated with hydrochloric avid gas. 
W. C.W. 

On the Constitution of Pyrrol. By Rosperr Scuirr (Deut. 
Chem. Ges. Ber., x, 1500—1503).—By the action of acetyl anhydride 
upon pyrrol (b. p. 133°), the author obtains an acetyl pyrrol (m. p. 90°). 
Finding that both ethyl iodide and the alkali metals, in presence of 
anhydrous ether, fail to exert any action upon this compound, and that 
therefore there is no second atom of hydrogen in union with the nitro- 
gen, he appears to have established the presence of the NH group in 

rrol. 

‘i the action of bromine on this compound, a bibromacetylpyrrol is 

formed, to which the author assigns the constitution :— 


CH—CHBr 


C:H,0.NC 
CH—CHBr 


The preparation and investigation of the derivatives of this body 
are in progress. C. F. C. 


Peculiar Formation of Phenyl Isocyanide. By C. O. Cacu 
and P. ScuweseEt (Chem. Centr.. 1877, 134).—When dichloracetic 
acid is brought into contact with aniline, the mixture solidifies, with 
strong evolution of heat. This solid, recrystallised from alcohol, 
yields yellowish, brilliant needles, which melt at 125°, and consist of 
aniline dichloracetate. On treatment of this body with dilute caustic 
soda, no aniline is liberated, but on boiling the liquid, phenylisocyanide 
is formed, together with formic and hydrochloric acids. G. T. A. 


Cyanoguanidines. By Oscar Lanearese (Deut. Chem. Ges. 
Ber., x, 1587—1596).—Hofmann has shown that aniline, toluidine, 
and cumidine form addition-products with cyanogen, and that melani- 
line (diphenylguanidine) also possesses the same property ; the author 
has examined the action of cyanogen on ditolylguanidine ; combination 
readily takes place when cyanogen is passed through a cooled ethereal 
solution of the base, a magma of crystais being formed after recrystal- 
lisation from warm alcohol (a temperature of upwards of 50° produces 
decomposition). These have the composition of dicyanoditolylguanidine, 
Cy;H,,N;. This body is very difficuitly soluble in water, more readily 
in ether; at about 70—80° it begins to decompose; by the action of 
dilute acids it gives rise to ditolyluwalylguanidine, Cy;HisNO2, melting 
at 188°5°, the reaction being— 


C,,HiN; + 2H,0 = C,;H,;N;02 + 2NH;. 


This body is nearly insoluble in water, difficultly soluble in ether and 
cold alcohol, readily in hot alcohol. Boiling with hydrochloric acid 
converts dicyanoditolylguanidine into ditolylparabanic acid, UyHyN20s 
by the parallel reaction— 


Cy, HyN, + 3H,0 —— C.y,7H,yN203 + 3NH;3. 
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This substance melts at 144°, and is readily soluble in alcohol and 
benzene, less easily in ether, carbon disulphide, and glacial acetic acid, 
and almost insoluble in water. Jn all these reactions the tolylguanidine 
derivative behaves in a fashion precisely parallel to that exhibited by 
melaniline ; similarly when subjected to the long-continued action of 
boiling concentrated acids, it forms toluidine, oxalic acid, and carbon 
dioxide. Alcoholic ammonia at the ordinary temperature did not 
form an oxaluric derivative, but gave rise to ditolyl-wrea, CisHigN2O 
(melting at 250—260°), and oxalic acid. 

To these and analogous bodies the author attributes the formule— 


Substituted oxalyl Substituted para- Cyanogen combination 
guanidines. banic acids. products. 


NR—C—NH 
NH = Cg 
NN—C—NH 
it heing assumed that ditolylguanidine and similar bodies are NH = 
C{N(C,;H,)H} >. 

By heating ditolyloxalylguanidine with aniline, a phenylated deri- 
vative is formed, of basic characters, forming a hydrochloride, 
CsHjN302,HCl; on similarly heating dicyanodiphenylguanidine and 
aniline hydrochloride, the hydrochloride of dicyantriphenylquanidine is 
formed, indicated by the formula, C.,H,;N;,HC1,3H,O, after crystallisa- 
tion from hot alcohol. The free base crystallises in needles, containing 
C»H,;N;,3H.0, melting at 172°5° when anhydrous; it is insoluble in water, 
soluble in alcohol, ether, benzene, and carbon disulphide: with hydro- 
chloric, sulphuric, nitric, and acetic acids it forms well crystallised 
salts; the platinochloride also is crystalline. This base is not identical 
with the isomeride which Hofmann prepared by passing cyanogen 
into a-triphenylguanidine, for Hofmann’s product gave no hydrochlo- 
ride, and formed by the action of dilute acids a yellow triphenyloxalyl- 
guanidine, whilst the author’s substance does not thus break up, save 
on long-continued boiling with concentrated acids, when diphenyl- 
parabanic acid is formed with difficulty. Hofmann’s product readily 
formed diphenylparabanic acid on boiling with acids. On the other 
hand, Hofmann obtained a dicyantriphenylguanidine as a bye-product, 
with preparation of cyaniline, by acting on aniline with cyanogen, 
which is apparently identical in all respects with the author’s product 
(Deut. Chem. Ges. Ber., iii, 764). The author hence proposes to name 
the product from a-triphenylguanidine, a-dicyantriphenylquanidine, 
whilst the other isomeride from aniline hydrochloride and dicyandi- 
phenylguanidine (or from cyanogen and aniline) is distinguished as 
B-dicyantriphenylquanidine. 

Aniline hydrochloride produces similar bodies with dicyanditolyl- 
guanidine, and diphenyloxalylguanidine. These are now under inves- 
tigation. C. R. A. W. 


Action of Carbonic Oxide on Aniline, Toluidine, Acetylene, 
&e. By Garnitscu-GarnitzKy (Chem. Centr., 1877, 22).—Car- 
bonic oxide dissolved in an ammoniacal solution of cuprous chloride, 
forms with the above bodies tolerably stable crystalline compounds, 
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which probably belong to the ammonia type, and contain the copper in 
the same condition as the iron in the ferro- and ferricyanides. Ammo- 
niacal solutions of cuprous chloride, free from carbonic oxide, also 
form crystalline compounds, with considerable evolution of heat; but 
they are unstable, and rapidly undergo oxidation in the air, which 
shows that they belong to the suboxide type. G. T. A. 


Mono- and Dimethyltoluidine. By A. L. THomszn (Deut. 
Chem. Ges. Ber., x, 1582—1587).—Methyl chloride was prepared by 
passing hydrochloric acid into pure methylic alcohol containing zinc 
chloride ; the evolved vapours were passed successively through caustic 
soda, water, and sulphuric acid, and finally into 350 grams of pure 
fused toluidine, contained in a cohobator, through which steam was 
passed, so that the toluidine was kept fluid, but yet was condensed 
and prevented from escaping. After 2} hours methyl chloride vapours 
were copiously evolved, showing the methylation to be nearly ended. 
On shaking with ether, 181 grams of pure toluidine hydrochloride 
were left undissolved, whilst on agitating the ethereal solution with 
dilute sulphuric acid, 126 grams of toluidine sulphate were formed, so 
that little more than one-third of the toluidine had been methylated. 
The ethereal solution thus deprived of toluidine was evaporated, and 
the oily base left was treated with acetic anhydride, whereby much 
heat was evolved, and much acetomethyltoluidine produced. From this 
methyltoluidine was easily prepared by boiling with concentrated hydro- 
chloric acid, and precipitating with soda. From the quantities of 
toluidine hydrochloride and acetomethyltoluidine obtained, the author 
calculates that about 2 parts of dimethyltoluidine were formed for every 
7 of monomethyltoluidine: but he does not describe the mode of sepa- 
ration of the former body, or even distinctly state that its formation 
was directly observed. 

Acetomethyltoluidine, C;H;.N(CH;)(C.H;0), crystallises from a 
mixture of alcohol and ether in large plates, which fuse at 83°, and 
boil at 283°; the methyltoluidine thence prepared boils at 208°. On 
dissolving this in hydrochlorie acid, and adding potassium nitrite, 
with careful cooling, nitrosomethyltoluidine, C;H;.N(CH;)(NO), is 
formed, crystallising from a mixture of alcohol and ether in well 
defined prisms, melting at 54°. By nitration, methyltoludine forms 
a dinitro-derivative, crystallising in fine light red needles, melting at 
129°, and unaltered by solution in hot acetic or hydrochloric acid. 

By treating paratoluidine with methyl iodide, trimethylparatolyl- 
ammonium iodide, N(CH3):(C;H;)I, is readily obtained, from which 
dimethyltoluidine can be formed by treatment with silver hydrate, and 
distilling the ammonium hydrate thus produced ; it boils at 208° (A. 
W. Hofmann found 210° for the dimethyltoluidine similarly prepared 
from paratoluidine). In order to compare this with dimethylortho- 
toluidine, this body was prepared in a similar fashion from pure ortho- 
toluidine (the aceto-derivative of which melted at 107°) ; the dimethyl- 
orthotoluidine thus obtained boiled at 183°. A. W. Hofmann obtained 
a dimethyltoluidine boiling at 186°, by the action of heat on trimethyl- 
phenylammonium iodide, and states in a footnote that he regards this 
as identical with the ortho-derivative just described, attributing the 
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slight difference in boiling point to thermometric errors ; at the same 
time a dimethyltoluidine, boiling at 205°, was formed ; query the cor- 


responding meta-derivative ? (Vide Deut. Chem. Ches. Ber., v, 711.) 
C. R. A. W. 


Diazobenzene-derivatives. By P. G. W. Typke (Deut. Chem. 
Ges. Ber., x, 1576—1582).—Baeyer and Jager have shown that when 
aqueous solutions of resorcin and azobenzene are mixed, a red solid 
separates which melts at 166°: the author finds that this substance is 
a mixture of two isomerides which he terms respectively - and - 
diovyazobenzene (or azobenzene-divaybenzene). The two differ in their 
solubility in alcohol, and can thus be separated ; the a body is readily 
soluble in alcohol, ether, acetic ether, chloroform, and benzene, but 
insoluble in water, which precipitates it from alcoholic solution in small 
red needles: it is soluble in dilute alkalis, and precipitable from the 
solutions unchanged by means of acids: it melts at 161°. The 6-com- 
pound is formed in much less quantity ; it melts at 215° (not corrected), 
resembles the a-modification, but is only sparingly soluble in cold 
alcohol, though readily soluble in hot spirit. The analytical numbers 
lead to the formula C;H;—N—N—C,H;(OH), for both substances. 
On dissolving a-dioxyazobenzene in glacial acetic acid and adding 
excess of bromine, a magma of crystals results consisting of the tri- 
bromo-derivative, fusing at 186°: long-continued contact with the acid 
and bromine, or boiling for a short time, breaks up this brominated 
body, forming tribromoresorcin (just as diazobenzene itself splits up) : 
thus CHH;—N—N—C,Br;(OH). + H.O = C,H;.OH + C,HBr;(OH), 
+ N,; the phenol thus produced is converted into bromophenol by 
the excess of bromine present. 

When orcin is substituted for resorcin in the above experiment, 
methyl-dioxyazobenzene (azobenzene-dioxymethylbenzene) is produced, in- 
dicated by the formula C;H;—N—N—C,H;(OH),; like dioxyazoben- 
zene, this substance possesses great tinctorial power; it melts at 183°, 
and is soluble in alcohol, ether, chloroform, and alkalis, being preci- 
pitated from the latter solution by acids, and from its solution in 
glacial acetic acid by water. On bromination, a dibromo-derivative 
melting at 183° is formed. 

_ Alpha-naphthol gives rise to a similar derivative, probably to two 
Isomerides, one more soluble in alcohol than the other. The more 
soluble substance, azobenzene-a-naphthol, does not crystallise readily ; 
it has powerful tinctorial properties: acids dissolve it, forming solu- 
tions which are decolorised by nascent hydrogen. Brominated deriva- 
tives could not be formed, the body being decomposed by bromine: 
sulphuric acid appears to form a sulphonic acid not yet obtained pure. 


C. R. A. W. 


Action of Sulphurous Acid and the Sulphuric Acids upon 
Diazo-compounds. By W. Konias (Deut. Chem. Ges. Ber., x, 1531 
—1534). By the action of aqueous sulphurous acid upon a solution 
of diazobenzene sulphate or chloride, a compound is obtained which, 
both in its properties and constitution, the author shows to be identical 
with the hydrazine derivative—C;H;.NH.NH.SO,C,H,, which Fischer 
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prepared by the action of benzenesulphochloride upon phenylhydrazine, 
The course of the reaction appears to be—(1) the conversion of a 
portion of the diazobenzene into benzenesulphinic acid, which (2), 
unites with the undecomposed diazobenzene ; and (3), the reduction 
of the product of this union by the sulphurous acid. 

In order to substantiate his deduction, the author has tried the 
action of sodium benzenesulphinate upon diazobenzene nitrate, and 
found in effect that a body corresponding in composition with diazo-. 
benzene benzenesulphinate—C,;H;N—N.SO,.C,H;—is formed. It 
melts at 75—76°, it is insoluble in water in the cold, but soluble in 
alcohol, ether, and benzene. Its constitution is regarded by the author 
as that of a phenyl-diazophenylsulphone, eg tie By the ac. 
tion of reducing agents it is converted into the hydrazine-derivative 
first described. 

The yellow potassium diazobenzenesulphonate, C,H;N.N.SOK, is 
also converted. by reduction, into a hydrazine-derivative, the colourless 
body, C;H;.NH.NH.SO;K. 

The three compounds described in this paper all yield on treatment 
with mercuric oxide, according to Fischer’s method, crystals of the 
yellow diazobenzenebenzolsulphinate. 

The author is engaged in the experimental generalisation of these 
observations. C. F. C. 


Decomposition of Substituted Benzene-sulphonic Acids by 
Water and by Acids at High Temperatures. By H. Limpricur 
(Deut. Chem. Ges. Per., x, 1538—1542).—Para- and meta-dibromo- 
benzenesulphonic acids are completely resolved by the action of con- 
centrated HBr at temperatures of 250° and 180° respectively, into sui- 
phuric acid and the corresponding dibromobenzene. The ortho-acid is 
similarly, but only partially decomposed at 250°. 

80,H 
Br Br 
Tribromobenzene- sulphonic acid, () , is completely re- 


» 
Br 
solved by the action of concentrated HCl at 150° into sulphuric acid 


and tribromobenzene (m.p. 118°5°). 
SO,H 


Br / 
Tribromobenzene- sulphonic acid, | ) , is decomposed by 
Br 
SX 
r 
concentrated HBr at 200° into sulphuric acid and tribromobenzene 
(small needles; m.p. 440°). 


SO,H 
Br oN Br , 
Tetrabromobenzene-sulphonic acid, q , heated with con- 
Br 
Ke 
centrated HBr or HCl to 150°, forms sulphuric acid and tetrabro- 
mobenzene (m.p. 98°5°). 
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Nitrotribromobenzene-sulphonic acid, , is resolved by 


concentrated HCl at 185°, for the greater part, into sulphuric acid and 
nitrotribromobenzene (m.p. 125°). 
SO3;H 
Br ~ \ Br , 
The isomeric acid, q | , is decomposed at 220°, with evolu- 
Wa Br 
No, 
tion of red vapours and formation of a body crystallising from alcchol 


in small needles which melt at 53°, which, however, is not nitrodi- 
S0,H 


“\ NO. 
bromobenzene. The behaviour of the third isomeride, ) 7 
Br \/ Br 


is similar ; the product of the decomposition, although crystallising in 
beautiful needles, is a mixture of compounds melting between 149° 


and 230°. 
SO,H 


Dibromamidobenzene-sulphonic acid, , is decomposed by 
Br Br 

~s 

Ni, 
heating with water to 150°, with formation of sulphuric acid and two 
isomeric dibromanilines (melting points 70° and 84° respectively) ; 
tribromaniline and bromaniline are also formed, probably by the action 
of sulphuric acid upon the dibromanilines. 


Tribromamidobenzene - sulphonic acid, , is rapidly con- 
NH, 
rr 
Br 
verted by heating with water, at 150°, into the dibromamidobenzene 
S0O3H 
Br 7 \ 
sulphonic acid, | | __, which, at 250°, is resolved first into 
Fees 
Br 
SO.H 
™% 


bromamidobenzene-sulphonic acid, | | , and finally into met- 
Br 


amidobenzene-sulphonic acid. 
In this case, therefore, bromine, and not the SO;H group, is replaced 
by hydrogen. C. F 
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Structure of the Diazo-compounds of Benzenesulphonic 
Acids. By H. Limpricut (Deut. Chem. Ges. Ber., x, 1534—1538), 
—From the fact that the ethyl ether of amidobenzoic acid, C,H,.NH,,. 
CO.OC.H;, yields a corresponding diazo.compound, which must be 
constituted according to the formula, C;H;.N..COOC.H,, Griess has 
shown (Ber., ix, 1653) that diazobenzoic acid is formed from amido- 
benzoic acid by the substitution of one N-atom for the two H-atoms of 
the NH, molecule and of 1 H-atom of the benzene nucleus, thus :— 


CHsogr Yields C.H,.N,.COOH. 


The author has investigated the applicability of similar reasoning 
to the analogous diazo-derivatives of benzenesulphonic acid. He finds 
that they are incapable of forming compounds with acids. He also 
failed in attempts to prepare the ethyl ether of amidobenzenesulphonic 
acid, and therefore to solve the problem by Griess’s method of deter- 
mining the constitution of diazcbenzoic acid. Beckurts, however, by 
preparing the diazo-derivative of tetrabromobenzenesulphonic acid 
from the corresponding amido-acid (Ber., ix, 479), has supplied the 
necessary proof that the hydrogen atoms replaced in this conversion 
are those of the NH, and SO;H groups, thus :— 


C.Brgo dy yields C,.Br,.N—N—SO,. 


This view is much strengthened by a further observation of the 
author’s, viz., that by the action of nitrous acid upon the aqueous 
solutions of the neutral potassium and barium salts of 6-amidobenzene- 
sulphonic acid, the same diazo-compounds are formed as from the 
corresponding acid salts: these are respectively :— 


N Sw Paty is 
CsH,4 $0,7% and | C.H;4 80,/N| Ba.3H,0, 


SO;K = SO; —2 


i.e., that diazo-compounds derived from the neutral salts of benzenedi- 
sulphonic acid, do not exist, and hence a serious objection to the 


formula C;H,~ SN, as representing the constitution of diazobenzene- 
O; 
sulphonic acid is removed. C. F. C. 


Action of Sulphuryl Chloride on Resorcin. By G. ReinHArD 
(Deut. Chem. Ges. Ber., x, 1524—1525)—Dnubois found some years 
since (Jahrb., 1866, 283), that, by the action of sulphuryl chloride 
upon phenol, two monochlorophenols, hydrochloric acid and sulphuric 
anhydride were formed. The author has extended this observation to 
resorcin, and obtains, by the action of sulphuryl chloride upon this 
body, a compound of the formula C,H,Cl,O,. It is easily soluble mm 
water, alcohol, and ether, melts at 100° to a clear liquid, and at a 
higher temperature may be distilled unchanged. Whether the con- 
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stitution of this body is that of resorcin in which the hydrogen of the 
OH-molecules is replaced by chlorine, the author is not yet in a posi- 
tion to state. C. F. C. 


On certain Pinacones and Pinacolins. By W. THOrNeR and 
To. ZincKxe (Deut. Chem. Ges. Ber., x, 1473—1477).—1. Benzpina- 
cone, CosH22O2 (m.p. 185—186°).—This compound, on fusion or dis- 
tillation, is not converted into a physical isomeride, as stated by Linne- 
mann, but is decomposed into benzophenone and benzhydrol, thus :— 
CHO, = CisHieO + Ci3H,O. The decomposition is complete even 
at the fusion temperature of the pinacone. Alcoholic potash effects 
the same resolution: Linnemann’s observation, therefore, of the pro- 
duction of benzhydrol by the action of sodium-amalgam on the 
alcoholic solution of the pinacone, is probably referable to this cause. 
Benzpinacone is usually regarded as tetraphenylglycol, (C;-H;)..0H.C 
—C.OH.(C,;H;).: all attempts, however, to demonstrate the presence 
of two OH—mol., by the formation of mixed ethers, have proved unsuc- 
cessful. Benzpinacone is converted into the corresponding pinacoline 
by the action of acids and chloranhydrides. By acetic anhydride, 
however, it is resolved into benzophenone and benzhydrol. Benzpina- 
coline is somewhat soluble in hot alcohol, and. crystallises from this 
solution, on cooling, in small shining needles; these melt at 178—179° 
te a colourless liquid which cools to an amorphous mass. It is further 
soluble in benzol, chloroform, and carbon disulphide, and also to some 
extent in ether. The constitution of this body is probably the follow- 
ing :—(C,.H;);C—CO—C,H;. 

2. Tolylphenylpinacone, C.s,H»»02., (m.p. 164—165°).—Closely re- 
sembles the preceding in physical properties, and in undergoing, at its 
point of fusion, resolution into tolylphenyl ketone and the correspond- 
ing hydrol, thus :—C2sH».0, = CyH.O + CyH.O. By the action of 
chromic acid it is decomposed according to the equation, C.,H..O0, + O 
= 2C,,H:,0 + H,0. Compound ethers of this body, also, could not. 
be obtained. 

The corresponding pinacoline occurs in two modifications. §-Tolyl- 
phenylpinacoline (m.p. 136—137°), which is the more stable, results 
from the action of acetyl and benzoyl chlorides, and of concentrated 
acetic and hydrochloric acids upon the pinacone. The a-modification 
ls obtained in the pure state by adding hydrochloric acid to the 
alcoholic solution of the pinacone, and leaving it for some time at 
the ordinary temperature. By the action of acetic and benzoic anhy- 
drides, on the other hand, the pinacone is decomposed in the manner 
described above. From their observations on this pinacone the 
authors conclude that pinacones are formed as intermediate products 
in the production of pinacolins from ketones. C. F. C. 


Styrolene Alcohol (Phenyl-glycol). By P. Hunkus and Tua. 
ZinckE (Deut. Chem. Ges. Ber., x, 1486—1491).—Phenyl-glycol is 
found by the authors to yield on oxidation successively benzoyl-car- 
binol and formobenzoic acid ; thus :— 
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ene eet C,H;CO — 
; coo ; 
HCH.OH H.CH.OH COOH. 


Phenylglycol. Benzoylearbinol. Formobenzoic acid. 


The oxidation of the secondary alcohol-group, therefore, precedes that 
of the primary. 

Benzoyl carbinol, C;H;CO.CH,OH, crystallises from its solution in 
alcohol and in ether, in large six-sided tables; from its aqueous solu- 
tion in large shining plates which retain water. These latter melt at 
73—74°, the anhydrous modification at 86°. This body is a powerful 
reducing agent, probably by reason of its tendency to decomposition 
according to the equation :— 


C,H;COCH,OH = C,H;COH + HCOH. 


The acetic ether, CsH;COCH,OC.H;0 (m.p. 49°), and the benzoic 
ether, CsH;CO.CH;.0.C;H;O (m.p. 117°), of this carbinol are de- 
scribed. 

Formobenzoie acid, CsH;CO.COOH, has also been prepared by oxi- 
dizing mandelic acid, CsH;CH.OH.COOH, with nitric acid. The 
barium and silver salts of the acid are described. — 

The strongly reducing properties of benzoyl carbinol seem rather to 
indicate that its constitution is that of mandelic aldehyde, C;H;—CH. 
OH—COH. That this view, however, is incorrect, follows from the 
fact that by the action of silver benzoate upon the chloride of methyl- 


phenyl ketone, C;H;.CO.CH.Cl, a benzoic ether is obtained which is 
identical with that described above. The constitution of benzoyl- 
carbinol is thus established. In conclusion, the authors express the 
opinion, that the reducing properties of many complicated bodies, 
which are assumed to be aldehydes, possessing the characteristic COH- 
group, may be referred to the presence of this same CO.CH,OH- 


group. C. F. C. 

Compounds of Salicylic Acid with Albuminoids. By Fr. 
Farsky (Chem. Centr., 1877, 148).—The author has prepared com- 
pounds of egg-albumin, casein, fibrin, and syntonin with salicylic acid 
by several methods. Either the albuminoid and the acid were mixed 
together and allowed to stand with constant stirring, or the two were 
combined in a dialyser, or the vapour of the acid was made to act on 
the finely powdered substance. Whichever method of preparation 
was adopted, the solid substance was finally extracted by pure ether, 
which was shaken up with it as long as the filtrate gave a reaction 
with ferric salts. The albumin-compound was then washed with hot 
water, and dried in an air-bath at 12G—130°. 

Analyses showed that on the average 14°16 per cent. of salicylic 
acid was combined with 85°84 per cent. of the albuminoid, which 
points to the formula C,,Hi.Ni8O2 + 2C,H,O;. These compounds 
are found to be quite as easily digestible as the uncombined album- 
noids, so that salicylic acid might possibly be used for the preservation 


of feeding-stuffs. 
In connection with the above researches the author has been enabled 


ORGANIC CHEMISTRY. 225 


to make a more accurate investigation of salicylic acid, and he gives 
the following account of it. It crystallises from concentrated solu- 
tions in slender, almost colourless needles, from dilute solutions in 
larger prismatic, very hard crystals, often very prettily grouped. If, 
however, other bodies are present in the solution, and more especially 
if they are organic bodies, regular crystals are not formed, but, ac- 
cording to the nature and quantity of the admixed body, either crescent- 
shaped, annular, or tufted forms which scarcely resemble crystals, are 
obtained. 

When the foreign body is removed the acid gradually regains the 
capability of forming acicular crystals. Freezing the solution also 
brings about the change. The acid melts at 157°5°, and sublimes at 
209°, but even at 80° a considerable quantity volatilises. Perfectly 
pure crystals may be obtained by heating a solid body containing the 
acid, or a solution of the acid, at this temperature in the air- or water- 
bath. The acid, as is well known, splits up on boiling into carbon 
dioxide and phenyl-alcohol ; but it is quite sufficient to heat the solu- 
tion of the acid or certain salts, especially in presence of other acids, 
fora long time on the water-bath, to bring about this change. Hy- 
drated sulphuric acid decomposes salicylic acid only when it is added 
all at once to the solid acid or its solution. 

Permanganate of potassium, especially in presence. of sulphuric 
acid, oxidises salicylic acid, and among other products of the decom- 
position are found formic and carbonic acids and water. A similar 
decomposition is effected by boiling the acid with potassium bichro- 
mate and sulphuric acid. If the solution of the acid is heated with 
the bichromate without: addition of sulphuric acid, a body passes over 
with the steam which has an unpleasant odour; it has not been ex- 
amined. When salicylic acid is brought into contact with ferric 
acetate, it combines with the iron, the liquid becomes of a violet colour, 
and deposits a dirty violet precipitate of Fe,H,Q,. 

This hydrate dissolves in water and forms a golden-yellow liquid, 
which can be concentrated, but is decomposed by contact with acids, 
bases, salts, alcohol, ether, and even filter-paper, and rendered in- 
soluble. If, however, the solution of the ferric salt is tolerably con- 
centrated, and especially if the mixed solution is not too acid, a brown 
salicylate separates out. The acid behaves in a similar way to lead 
acetate; lead salicylate is formed, and very strong vapours of acetic 
acid are evolved in the cold. 

Salicylic acid forms three salts with ferric oxide, a normal salt, a 
basic salt, and a so-called ferric ferro-salicylate. 

Compare the author’s paper on the ‘“ Application of these salts to 
acidimetry and alkalimetry ” (Wien. Sitzungsber, |xxiv, 49). 

G. T. A. 

Ortho- and Para-aldehydosalicylic Acids, Ortho-aldehydo- 
paroxybenzoic Acid, and the Phenoldicarboxylic Acids thence 
Obtained. By Furp. Tiemann and K. L. Reimer (Deut. Chem. 
Ges. Ber., x, 1562—1576).—The authors give further details as to the 
preparation of the acids produced by the action of chloroform on 
strongly alkaline solutions of salicylic and paroxybenzoic acids: the 
best yield is obtained by dissolving 30 grams of salicylic (or paroxy- 
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benzoic) acid in 100 c.c. of caustic soda solution of sp. gr. 1°35 (con- 
taining about 43 grams of sodium hydroxide), and cohobating with 
5—10 grams of chloroform, further quantities of the last substance 
being from time to time added (20—25 grams in half an hour). When 
a little chloroform condenses and drops back, more caustic soda-solution 
is added, so that in the course of 4 to 5 hours about 150 c.c. of the 
soda-solution and 45—46 grams of chloroform have been used alto- 
gether: no appreciable increase in the yield is noticed after this 
eriod. 

The resulting deep-red liquid is cautiously neutralised with hydro. 
chloric acid, whereby a dark resinous decomposition-product is thrown 
down: the filtrate is strongly acidulated with hydrochloric acid, and 
the resulting liquid (containing in suspension a white precipitate) 
agitated with ether; the concentrated ethereal extract is then shaken 
with 100 c.c. of solution of sodium-hydrogen sulphite of sp. gr. 1°35, 
diluted with 40—50 c.c. of water; this quantity suffices to take up all 
the aldehydo-bodies found. By means of sulphuric acid and steam 
(40 grams concentrated acid diluted with 40 c.c. of water) the sulphite 
compounds are decomposed, the whole being thrown on a filter after 
cooling to 60°. If paroxybenzoic acid is used in the first instance, 
ortho-aldehydo-paroxybenzoic acid remains on the filter, a little more of 
this acid being contained in the filtrate together with a little paroay- 
benzoic aldehyde; the yield of the aldehydo-acid is about 20 per cent. 
of the paroxybenzoic acid employed. If salicylic acid was originally 
employed, para-aldehydo-salicylic acid remains on the filter, the filtrate 
containing small quantities of the same, together with ortho-aldehydo- 
salicylic acid. Salicylic aldehyde is also produced in small quantity 
when the sodivm hydrate solution originally used was more dilute 
than that recommended, and especially if the mixture was not heated 
to a higher temperature than the boiling point of chloroform, a large 
quantity of that substance being added at first: this product is easily 
isolated by distillation with steam, the quantity not exceeding 1 or 2 
per cent. of the salicylic acid used: possibly it is formed by the split- 
ting up of the salicylic acid into phenol and carbon dioxide, the former 
being then aldehydated; or possibly it is produced by the decomposi- 
tion uf the ortho-aldehydo-salicylic acid ; or, again, and more probably, 
it may result from a direct exchange of carboxyl for aldyl (the group 
COH characteristic of aldehydes). 

To separate ortho- and para-aldehydo-salicylic acids, the method 
formerly described (methodical crystallisation) does not suffice, traces 
of the para-acid being always retained by the ortho-acid thus prepared. 
The following process answers well :—The solution of the mixed acids 
is shaken with ether, the ethereal extract evaporated, and the residue 
dissolved in considerably diluted ammonia-liquor: copper sulphate 
solution is then added, and sufficient ammonia to dissolve a portion of 
the precipitate with a blue colour; the whole is then heated to boiling, 
when almost the whole of the ortho-acid separates as a basic copper 
salt of a bright green colour, containing when dried at 100°, 


CO, 
Calls 0 7°"; on treatment with dilute hydrochloric acid, this salt 
COH 
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furnishes pure ortho-aldehydo-salicylic acid, crystallising from water 
in fine interlaced needles resembling salicylic acid, and melting at 179° 
when perfectly pure (166° was given as the melting point in a former 
paper): by careful heating it can be sublimed unchanged, but if 
quickly heated to 220° in the fused state, it splits up imto carbon 
dioxide and salicylic aldehyde: when crystallised it is represented b 
the formula C,H,O,,H.O; the crystals becoming anhydrous at 100°. 
Alcoholic solutions of the acid exhibit a feeble bluish-violet fiuores- 
cence: in caustic soda it dissolves with a yellow colour. Ferric chlo- 
ride strikes a red tint, and sodium carbonate dissolves the acid with 
effervescence. 

Two classes of salts are formed by each one of the three aldehydo 
acids, viz., neutral salts, and basic salts in which the phenolic hydrogen 
is also replaced ; the points at which the neutral salts are formed with 
alkalis and the two salicylic derivatives are easily determined by means 
of litmus, a red coloration being given to the litmus as long as the 
amount of alkali added is less than that requisite to form the neutral 
salt, and a blue with the slightest excess: with the paroxybenzoic 
derivative, however, the point of neutrality cannot be thus determined, 
as the litmus becomes green before the amount of alkali requisite to 
form the neutral salt is added; further addition of alkali deepens the 
green, but there is no characteristic colour change marking the point 
of neutrality. The alkaline salts of all these acids are very soluble, 
and crystallise only from extremely concentrated solutions ; the neutral 
salts of the two salicylic derivatives are colourless by transmitted 
light, appearing to possess a green fluorescence with reflected light ; 
traces of excess of alkali gives a yellow coloration. Tables of the 
reactions of the neutral and basic ammonium salts of the three acids 
with calcium and barium chlorides, silver nitrate, copper sulphate, and 
lead acetate are given, precipitates being formed in most cases either 
at once or on standing. 

Ortho-aldehydo-salicylic acid dissolves in 1500—1600 parts of water 
at 23—25°, and in 15—16 parts at 100°; para-aldehydo-salicylic acid 
in 2600—2700 parts at 25°, and in 145—150 parts at 100°; ortho- 
aldehydo-paroxybenzoic acid is slightly more soluble in cold water than 
the latter. 

When fused with 10—15 parts of potassium hydroxide these three 
aldehydo-acids are readily converted into the corresponding phenol- 
dicarboxyl acids, 6 to 8 minutes’ fusion sufficing with potash to which 
a little water has been added (temperature of fusing mixture not 
stated). On cooling, solution in water, and addition of hydrochloric 
acid, the dicarboxy] acids are mostly precipitated, the remainder being 
readily obtainable by shaking with ether. No “molecular inter- 
change” takes place during the fusion, as the same acids respectively 
are produced by oxidising the aldehydo-acids with permanganate in 
alkaline solution. To effect this oxidation, 1 part of aldehydo-acid is 
dissolved in a little caustic soda, and 200—250 parts of water are 
added ; 3—4 parts of solid potassinm permanganate are then thrown 
in, and the whole left for 16—24 hours with occasional stirring: the 
liquid is then heated to boiling, filtered off from precipitated man- 
ganic hydrate, and evaporated to a small bulk: on adding hydro- 
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chloric acid and shaking with ether, the dicarboxyl acids are ex- 
tracted, together with unaltered aldehydo-acids, which are removed 
by agitating the ethereal liquids with sodium-hydrogen sulphite: 
finally the ether is evaporated off and the residue crystallised from 
water. In this way para-aldehydo-salicylic acid is the most oxidised, 
ortho-aldehydo-paroxybenzoic acid being much less completely con- 
verted, whilst only 1—2 per cent. of dicarboxy] acid is obtained from 
ortho-aldehydo-salicylic acid ; a somewhat better result is obtained in 
the last case by substituting silver oxide for permanganate, a mirror 
being copiously deposited. 

B-Phenoldicarbonic acid (8-oxyisophthalic acid) thus obtained from 
ortho-aldehydo-salicylic acid, crystallises with one molecule of water in 
hair-like white needles and well defined prisms: when air-dry it melts 
at 139°; when thoroughly dried at 100° at 243—244.° Watery and 
alcoholic solutions fluoresce blue-violet, the fluorescence disappearing 
on addition of caustic alkali; ferric chloride strikes a cherry-red tint. 
By cautiously heating, a little of the ucid can be sublimed unchanged; 
the greater part, however, splits up into carbon dioxide and salicylic 
acid. It forms three classes of salts, acid, neutral, and basic ; litmus 
is blued only when alkali is added in quantity just sufficient to form 
the neutral salt and a trace over. The solubility in water is 1] part in 
35—40 of water at 100°, in 700 of water at 24°; in alcohol and ether 
it readily dissolves, less easily in chloroform. 

a-Phenoldicarbonic acid (a-oxyisophthalic acid) is obtained by the 
oxidation of either para-aldehydo-salicylic acid or ortho-aldehydo- 
paroxybenzoic acid, a fact indicated by the formule :— 


Ortho-aldehydo- Para-aldehydo- Ortho-aldehydo-paroxy- 


salicylic acid. salicylic acid. benzoic acid. 


( CO.0H COH ( \ co.0H CO.0H ( ; COH 
N ) OH be ) OH \ / on 


COH 
8-phenol-dicarbonic acid. a-phenol-dicarbonie acid. 
/~\ c0.0# co.oH “ \ CO.0H 


l ) OH q j OH 
CO.OH 


It is identical with the oxyisophthalic acid obtained some short time 
ago by Ost (J. pr. Chem,, N. F., xiv, 98; xv, 301), melting at 300”, 
and crystallising anhydrous. Ost obtained this acid along with oxy- 

co.0oH (/ \ cO0.0H 
trimesic acid, 4 | oH > by treating salicylic acid with 


CO.0H 
alkali and carbon dioxide; whence it should result that oxytrimesic 
acid is obtainable from either «- or 8-oxyisophthalic acid. On com- 
paring the reactions of oxytrimesic acid and these two acids (both as 
neutral and basic ammonia salts) with calciam and barium chlorides, 
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magnesium sulphate, silver nitrate, and lead acetate (a table of which 
is given), it is noticeable that there is a greater resemblance between 
oxytrimesic acid and the 8-oxyisophthalic acid, than between oxytri- 
mesic acid and the a-oxyisophthalic acid. All three give cherry-red 
colorations with ferric chloride; the solubilities in water are: #-oxy- 
isophthalic acid; 1 in 5000 at 10°, in 3000 at 24°, in 145—158°5 at 
100°: B-oxyisophthatic acid; 1 in 700 at 24°, in 35—40 at 100°: oxy- 
trimesic acid, 1 in 200 at 10°. By the action on salicylic acid of 
carbon tetrachloride in alkaline solution, experiments now in progress 
by G. Hasse show that there is formed not only a- but also 8-oxyisoph- 
thalic acid. Reimer also finds that by hydrogenation these aldehydo 
acids are convertible into alcoholo-acids containing the group CH,.0H : 
similarly Tiemann is investigating the acids formed by the action of 
chloroform on creosol (humosalicylic and homoparoxybenzoie acids), and 
the phenol dicarboxyl acid formed from meta-oxybenzoic acid. 
C. R. A. W. 

Action of Dehydrating Agents upon Acid Anhydrides. By 
S. GaBpRieL and A. MicHakt (Deut. Chem. Ges. Ber., x, 1551—1562). 
—The authors have improved their method for the preparation of 
phthalylacetic acid by the action of phthalic anhydride upon a mix- 
ture of acetic anhydride and anhydrous sodium acetate. The constitn- 


tion of the acid is expressed by the formula C.H.<€0>CH.CO.OH, 


and is deduced from a consideration of a number of its reactions :-— 

1. If the acid is dissolved to a neutral solution by cold caustic 
potash it is precipitated from this solution unchanged on the addition 
of hydrochloric acid,-but ifthe alkali be added in excess the addition 
of the acid causes no precipitation; the alkaline solution, however, on 
standing, deposits a crystalline body, which occurs in shining needles 
melting at 90°, and is shown on investigation to be phthalylacetic 
acid +2 mol. H,O, and to be constituted according to the formula 
Nie oe chee + H,0O. It may therefore be designated 
benzaceto(ortho)carbonic acid. By boiling the aqueous solution of 
this acid it is converted, with loss of CO, + H,O, into a monohasic acid, 
a crystalline compound melting at 114—116°, which is found to be 


acetophenone(ortho)carbonic acid, CsHiGooH . This same acid is 


obtained directly from phthalylacetic acid by heating the latter with 
water to 200°. 

2. By the action of bromine on phthalylacetic acid in presence of 
glacial acetic acid, a body is obtained crystallising in long colourless 
needles which melt at 160°. Its composition is expressed by the 
formula C,H;Br,03. It is completely decomposed by alkalis according 
to the equation C,H,;Br,0; + H,O = CHBr,; + C,H,O;. From this re- 
solution it is concluded to be tribromacetophenone(ortho)carbonic acid, 
¢,H,CO-CBrs 

CO.OH * 

The decomposition in question is similar to that of pentabromacetone 
by ammonia into bromofurm and dibromacetamide. The action of chlo- 
rine upon phthalylacetic acid under the same conditions is entirely 
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analogous; the resulting trichloracetophenone(ortho)carbonic acid 
melts at 144°. 

3. By dissolving phthalylacetic acid in ammonia and adding hydro- 
chloric acid to the solution, a white precipitate is obtained, which is 
somewhat soluble in hot water, separating from this solution on cool- 
ing in colourless silky needles (m. p. 200°). This body is shown to be 
phthalylacetamide, CsH,(CO)2.CH.CO.N Ho. 

4. By the action of concentrated sulphuric acid upon phthalyl- 
acetic acid a compound is obtained crystallising in slender yellow 
needles, which are soluble in nitrobenzene but not in alcohol, ether, nor 
in glacial acetic acid. The same body is obtained, but in very small 
quantity, as a by-product in the preparation of phthalylacetic acid. 
For the constitution of this body the authors propose the formula 


5. As products of reduction of phthalylacetic acid, by means of 
sodium-amalgam two crystalline bodies are obtained, melting re- 
spectively at 173—175° and 150—151°; of these, however, the first 
passes on fusion into the second, with which it is indeed isomeric. 
Their empirical composition is represented by the formula C,)H,O,. 
The first is a bibasic acid, probably cinnamorthocarbonic acid, the latter 
a monobasic acid, and at the same time probably an anhydride of 
benzhydrylacetorthocarbonic acid. 

The authors have further investigated the action of sodium acetate 
upon a mixture of phthalic anhydride and succinic acid; this they find 
to yield a compound crystallising in long yellow needles, which melt 
at a temperature above 350°. This body is soluble in aromatic liquids 
of high boiling point: its constitution is that of ethinorthophenylenedi- 
ketone or ethindiphthalyl, CHs<g0,>CH—CH<b,>C:H, indicat. 
ing therefore that it is a prodnct of the condensation of phthalic and 
succinic anhydrides. 

In contact with aqueous alkalis at 100° it is converted, by the ad- 
dition of 2 mol., H,O, into (ortho) phenylethyleneketonecarbonic acid, 
Cie” mance. crystallising in prisms which 
melt at 166° and are freely soluble in alcohol. By the action of bro- 
mine at 100° on ethindiphthalyl in presence of acetic acid, two of its 
H.-atoms are replaced by bromine, and by the simultaneous addition 
of 1 mol., H,O, is converted into the compound— 


CO 
CHi< — CO >C,H,. 


This body erystallises in colourless, shining octohedrons, which melt at 
285—287°, and are soluble in alcohol. C. F. C 


Trimellitic Acid. By G. Krinos (Deut. Chem. Ges. Ber., x, 
1491—1495).—By the regulated oxidation of xylidic acid by means 
of potassium permanganate in alkaline solution, the author has suc- 
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ceeded in realising its conversion into trimellitic acid, according to the 
equation— 


C,;H;(CO.K).CH; + 2KMnO,=C,H;(CO.K); + KOH + H,O + 2Mn0O,. 


Since the (1, 2, 4) position of the substituting groups in the former 
acid has been established beyond doubt, a similar constitution must be 
assigned to the derived acid. The view expressed by Baeyer some 
eight years since of the constitution of trimellitic acid is thus experi- 
meutally corroborated. 

Isophthalic acid also occurred as a product of the oxidation of 
xylidic acid, resulting most probably from the removal of CO, from 
the molecule of trimellitic acid. C. F. C. 


Conversion of o-Benzyltoluene-derivatives into Anthracene- 
derivatives. By W. THérnuR and Tu. ZincKeE (Deut. Chem. Ges. 
Ber., x, 1477—1481).—By the action of chlorine upon liquid tolyl- 
phenyketone, C;H;—CO—C,H;.CH;, the authors obtain an anthra- 


quinonedichloride, OF< om >C,Hy, crystallising from its solution 


in benzene in the form of brilliant transparent prisms, which melt at 
132—133°. In presence of water it is at once decomposed into anthra- 
quinone and hydrochloric acid. It is dissolved unchanged in the cold 
by absolute alcohol and by glacial acetic acid, but on warming these 
solutions complete decomposition of the chloride into anthraquinone 
ensues: hence the formula for this body given above. 

The dichloride is attacked by PCl; at a temperature of 150—160°, 
with formation of a tetrachloride, C,,H,Cl, crystallising from ether in 
small colourless needles, which melt at 2U3—204°: their solutions ex- 
hibit a beautiful blue fluorescence. By the action of PCl; upon 
0-benzyl- and o-benzoyl-benzoic acids chlorinated derivatives of anthra- 
quinone are obtained. These the authors have not yet investigated. 

C. F. C. 

Nitro-alizarin. By A. Rosenstigut (Ann. Chim. Phys. [5], xii, 
519—529).—The author has studied the action of nitrous fumes on 
alizarin, which was first observed by Strobel, namely, that when a 
piece of cloth, printed or dyed with garancin or artificial alizarin-red, 
is dipped into a flask filled with nitrous fumes, the colour is changed 
to orange, which is not attacked by soap. When alizarin paste is 
treated with nitrous fumes, a portion is converted in a mononitro- 
alizarin, which forms a sodium compound insoluble in alkalis; this 
substance, on decomposition with acids, yields a crystalline body 
which, according to its analysis, has the formula CyH,(NO,)O,. It 
is soluble in chloroform, from which it crystallises in orange-coloured 
plates, appearing green by reffected light. It is sparingly soluble in 
water, melts at 230°, and a little above this temperature sublimes, 
forming orange needles and yellow plates possessing a green reflection. 
The former body resembles alizarin in its properties, but its alkaline 
solution has a reddish-violet colour, whilst that of alizarin is coloured 
bluish-violet ; their spectra closely resemble each other. 

Witb calcium bicarbonate, nitroalizarin forms a precipitate which is 
not decomposed by carbon dioxide: by this means alizarin can be 
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separated from nitro-alizarin, inasmuch as the precipitate formed by 
alizarin and calcium bicarbonate is decomposed by carbon dioxide with 
liberation of alizarin. The compounds of nitro-alizarin with bases are 
exceedingly stable; ferric oxide produces a fine black colour. On 
reduction nitro-alizarin yields an amido-compound. 

When an alkaline solution of nitro-alizarin is treated with phos. 
phorus, the colour changes first to blue, then to green, and finally to 
yellow; if the reaction be stopped when the liquid becomes blue, a 
body may be isolated which gives a garnet-red precipitate with 
alumina, but if it be allowed to proceed until the reduction is com- 
plete, a substance is obtained which gives a brown colour with alumi- 
nium mordants. Pseudo-purpurin, purpurin, and anthra-purpurin 


are bleached by nitrous fumes. L. T. O’S. 


Methyl Derivatives of Anthracene. By C. Wacuenporrr 
and TH. ZinckE (Deut. Chem. Ges. Ber., x, 1481—1486).—From a 
substance closely resembling anthracene, obtained as a product of the 
action of a high-boiling aniline oil upon carbazol, the authors have 
isolated a hydrocarbon, Cj,Hy, yielding on oxidation a quinone, 
C,¢6H)202, and also two acids, a mono- and di-carbon acid, C,;HyO.. COOH 
and C,yH,O.COOH),. The hydrocarbon is therefore dimethylanthra- 
cene, CyH.(CH3)2. It is soluble in hot alcohol, benzol, and glacial 
acetic acid, and crystallises from these solutions on cooling in small, 
yellowish, shining plates, which melt at 224—225°, and may be readily 
sublimed. 

Dimethylanthraquinone, C\yH,0.(CHs3)2, is obtained, together with 
the COOH derivatives mentioned above, by long boiling of the hydro- 
carbon with glacial acetic and chromic acids. It crystallises from hot 
alcohol in small, bright, yellow needles, which melt at 155°, and sub- 
lime at higher temperatures in colourless feathery needles. 


Methyl-anthraquinonecarbonic acid, OTD CA ar crystallises from 


its solution in hot alcohol in snow-white flocks. It melts at 244—246°, 
and sublimes at higher temperatures. 


Anthraquinonedicarbonic acid, CyH,O2 1 COOH? occurs in indefi- 
nite crystalline masses, which melt at a temperature exceeding 300”. 
It is much less easily soluble in alcohol, ether, and benzene than the 
preceding acid. By fusion with potash alizarin appears to be formed. 

The oxidising action of chromic acid upon the hydrocarbon is of a 
variable nature, and yields, in addition to the compounds named 
above, products which result from the replacement of one or both 
methyl-groups by hydrogen. In one experiment dimethylanthracene 
was found to be oxidised directly to anthraquinone. 

The authors have further isclated from certain aniline residues a 
hydrocarbon which appears to be methyl-anthracene, CH 9.CHs. It 
erystallises from its solution in hot alcohol in yellowish shining plates, 
which melt at 208—210°. On oxidation with chromic acid it yields a 
quinone, which crystallises in small needles melting at 160—162°, and 
exhibits close resemblance to Fischer’s methyl-anthraquinone (m. p. 


162—163’). 
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As to the identity of the methyl-anthracenes described in this paper 
with compounds previously described as such, the authors are not pre- 
pared to pronounce definitely. C. F. C. 


Juglone (Nucin). By C. Retscuaver (Deut. Chem. Ges. Ber., x, 
1542—1548).—This body, prepared from the green shells of walnuts 
(Juglans regia), has been analysed by the author, who assigns to it the 
empirical formula, C35H),O,. 

A compound of this body with copper is obtained by adding its alco- 
holic solution to a solution of neutral cupric acetate either in water or 
alcohol. It occurs in small bronze-coloured shining crystals, and after 
drying at 100° contains 15°83 per cent. Cu. Sufficient data are not 
yet at hand for the determination of the constitution of these com- 
pounds. 

This paper also contains details of certain modifications of the ordi- 
nary method of combustion which had to be adopted in the analysis 
of juglone, in consequence of its volatility. C. F. C. 


Cantharadin and an Acid Derivative thereof. By J. Piccarp 
(Deut. Chem. Ges. Ber., x, 1504—1506).—Three determinations of 
the vapour-density of cantharidin gave the numbers 6°36, 6°60, and 
641; the empirical formula of this body is therefore CjH,.O,. It 
enters into complete fusion at 218°, and not at 250,° as usually stated. 

By the action of hydriodic acid at a temperature of 100° in sealed 
tubes it is converted into a body, which, although possessing the same 
ultimate composition, differs essentially from cantharidin. It crystal- 
lises in needles, which: melt at 278°, and are soluble in 12 parts boiling 
water; they are freely soluble in alcohol, slightly in ether, and insoluble 
in benzene. The solution of this body in glycerin does not blister the 
skin. 

In its chemical properties it differs from cantharidin in being a 
strong acid, dissolving in and completely neutralising alkaline solutions, 
decomposing carbonates with effervescence, and being but partially 
expelled from its salts by acetic acid. The salts of cantharic acid, as 
this body is termed by the author, contain 1 atom of metal to 10 atoms 
of carbon ; the union of the acid with bases is attended with the elimi- 
nation of H,0 ; it is therefore a monobasic hydrate; its equivalent, as 
determined by titration (cryst. oxalic acid = 63) is 196. 

The general formula of its alkaline salts is CyH,,0;.0R’" The lead 
salt crystallises in long needles. Its formula is (C\oH,,O,).Pb. 

C. F. C. 

Capsaicin. By J.C. Turesu (Chem. Centr., 1877, 68—69).—By 
extracting powdered cayenne pepper with ether, evaporating the 
extract, dissolving it in hot alcoholic potash-lye, diluting the solution 
with water, and treating with barium chloride, a precipitate is obtained 
which, when washed, dried, treated with ether, and evaporated, leaves 
an oily red liquid, which Buchheim calls capsicol, exhibiting all the 
acrid properties of the fruit. Assuming this body to be a mixture, 
and knowing that castor oil, for example, renders other fatty oils more 
soluble in alcohol, the author dissolved the red oil in twice its volume 
of almond oil, and agitated this solution three times with strong 
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alcohol. The acrid body was thus taken up by the alcohol, and the 
remaining oil was tasteless. The alcoholic extracts left a reddish- 
brown fatty mass having a strong pungent taste. This mass dissolves 
in dilute potash-lye, but forms a turbid soapy mixture with ammonia. 
By allowing the latter to stand for some time, numerous colourless 
prismatic crystals are obtained, which may be separated by filtration, 
washed, and dried. These crystals have a pungent taste, are but little 
soluble in cold water, more soluble in hot water, the solution giving a 
precipitate with strong acids. The peculiar behaviour of this sub- 
stance, which the author calls capsaicin, led him to suppose that it was 
a fatty acid, which formed a soluble soap with potash, an insoluble 
soap with ammonia. This, however, was not correct, since pure crys- 
tals dissolved in potash gave, when treated with excess of ammonium 
chloride, a milky solution, which after some time yielded crystals of 
the pure substance. By boiling a solution of the crystals in absolute 
alcohol with sodium carbonate, filtering, and evaporating, an oily 
residue was formed, free from soda, which began to crystallise in a few 
days. This oily residue was quite insoluble in water (the formerly 
observed solubility was probably due to adhering traces of alkali). It 
was readily soluble in strong alcohol, the solution giving with barium 
and calcium chlorides precipitates which dissolved in ether. Silver 
nitrate forms a precipitate soluble in dilute ammonia. Ferric chloride 
forms a reddish precipitate when warmed. Dilute sulphuric acid and 
potassium bichromate destroy the pungent taste when heated with the 
substance. The same result is obtained with dilute nitric acid and 
potassium permanganate. The above reagents behave in a similar 
manner with capsicum preparations. 

Capsaicin may be volatilised with ease without decomposition. It 
begins to volatilise at 100°. Water distilled from it has a pungent 
taste. Capsaicin may be isolated by dissolving the oil (capsicol) in 
dilute potash, treating the solution with ammonium chloride, collect- 
ing the precipitate, redissolving in potash, and treating it with ammo- 
nium chloride at 50°. The crystals obtained after a few days are, if 
necessary, treated once more in the same manner. The author has 
further obtained this substance in a pure state by dialysis. A few 
ounces of the concentrated tincture of cayenne pepper were poured 
into a dialyser of parchment paper and surrounded by strong alcohol. 
The latter absorbed the pungent constituent, and yielded, when eva- 
porated, crystals agreeing with those formerly obtained. D. B. 


Beer-yeast. By P. ScuiirzenBerGer (Chem. Centr., 1877, 73). 
—By boiling fresh yeast with water, and washing the boiled mass, a 
residue is obtained, the weight of which seems constant, varying only 
from 20 to 21°4 p. c. on the yeast used. But on agitating fresh yeast 
with water and exposing it to a temperature of 35—40°, the yeast 
loses 17—18 p. c. of soluble substances, while the undissolved portion 
after drying at 100° weighs 12°5 to 13 p.c. Fresh yeast therefore 
loses 8—9 p. c. of solid “substances when treated with boiling water, 
and after digestion, 17—18 p.c. This fact depends on some “physio- 
logical action that takes place in the substance of the yeast, and 1s 
not due to putrid fermentation. It may be further stated that this 
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action does not go beyond a certain stage. The following method was 
used :—The digested yeast was boiled with much water, and filtered, 
and the slightly acid filtrate evaporated to a syrup on the water-bath, 
and then left to cool. The crystalline mass was then well boiled with 
92 p. c. alcohol, whereby a pitch-like mass was separated, adhering to 
the sides of the flask. The alcoholic extract gave, when concentrated 
and cooled, a copious crystalline deposit, which, when washed and 
pressed, formed a white mass of crystals partly in the form of thin 
Jamin and partly as transparent globules. This crystallisation con- 
sisted almost entirely of pseudo-leucine with traces of tyrosine. The 
mother-liquor separated from the second crystallisation was heated 
over the water-bath to remove the alcohol; if was then diluted with 
water, treated with baryta-water in order to separate the phosphates ; 
the filtrate was treated with carbonic acid to remove excess of baryta ; 
and this second filtrate boiled with cupric acetate. The brownish 
flocculent precipitate formed was filtered off (it contained carnine, 
guanine, and xanthine in combination with cupric oxide), and the 
filtrate treated with alcohol in excess, when a bluish-white precipi- 
tate was ‘obtained, soluble in water. After washing it with dilute 
alcohol, it yielded, on treatment with hydrogen sulphide, arabin com- 
bined with baryta, which was removed with sulphuric acid. The 
filtrate from the bluish-white precipitate, after being freed from 
alcohol, was treated with hydrogen sulphide, and the filtrate evapo- 
rated to a syrup, which on cooling solidified to a crystalline mass. 
By treating the latter with cold alcohol, leucine free from sulphur 
was obtained, probably containing butalanine. By evaporating the 
alcoholic liquid, a nitrogenous syrupy mass of a sweet taste was ob- 
tained. The above-mentioned precipitate of copper was washed 
with hot water and treated with hot dilute hydrochloric acid, the 
solution depositing on cooling a large proportion of the copper-com- 
pound. This deposit was decomposed by hydrogen sulphide, whereby 
carnine was obtained. The mother-liquor gave, after removing the 
copper and concentrating, crystals of xanthine hydrochloride, then 
crystals of guanine. Sarcine was obtained by precipitating the 
nitric acid solution of the first copper precipitate with ammonia and 
silver nitrate, washing with ammoniacal water, crystallising from hot 
nitric acid (12° Bé), and decomposing the silver-compound with 
sulphuretted hydrogen. The pitch-like residue mentioned above 
gave, when dissolved in hot water, crystals of tyrosine, which were 
further purified with acetate of lead, precipitation, and decomposition 
with hydrogen sulphide. Urea, uric acid, creatine, and creatinine, 
also inosite and inosinic acid, were absent. D. B. 


Lacto-protein. By O. Hammarsten (Chem. Centr., 1877, 39).— 
Millon and Commaille maintained that, after precipitation of the 
casein and albumin of cows’ milk, a third incoagulable albuminous 
Substance could be obtained by addition of mercuric nitrate. Biel 
has since confirmed this statement for mares’ milk. The author 
shows that the so-called lacto-protein is nothing more than a mix- 
ture of casein, acid-albumin, and probably traces of peptone. (See 
Kiihne, Lehrb. der Physiol. Chem., 568.) i * 
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Physiological Chemistry. 


Employment of Compressed Oxygen in Physiological In. 
vestigations. By P. Bert (Compt. rend., lxxxiv, 1130—1133).— 
Some years ago the author showed that all forms of organic life were 
rapidly destroyed when submitted to the action of compressed oxygen 
under considerable pressure. Continuing his researches on this sub- 
ject, he has ascertained that the action of this reagent offers a means 
of distinguishing between the different varieties of fermentation, 
namely, those which depend upon the presence of a living growth, 
such as the acetic, alcoholic, and putrefactive fermentations, and those 
in which the action is due to some dissolved substance, such as dias- 
tase, pancreatin, or emulsin; in the former case the action of the 
gas immediately arrests fermentation, in the Jatter it is wholly in- 
effective. 

Ripening of Fruit.—Fruits which under ordinary conditions are 
capable of ripening after being gathered, may be preserved for an 
indefinitely long time if submitted to the action of compressed oxygen 
for a few hours, but after having been so treated, they unfortunately 
eease to ripen. On the other hand, fruits which become monldy on 
keeping, undergo this modification in compressed oxygen, and with 
greater rapidity even than in ordinary air: hence it is concluded (i) 
that ripening is the resultant of a cellular evolution ; (ii) that rot- 
ting is due to the action of a soluble ferment, or to the direct 
oxidation of certain unknown substances. 

Virus.—Fresh vaccine lymph and pus, submitted for a week to 
the action of oxygen under 50 atmospheres pressure, preserved their 
qualities unchanged ; it is probable, therefore, that they do not owe 
their virulent properties to the presence of living cellules. In like 
manner, blood in a peculiar state of decomposition, termed sang de 
rate and sang charbonneux, which, according to the experiments of 
Davaine, is due to the development of bacteria therein, resisted alto- 
gether the action of the gas, as shown by the fact that several small 
animals rapidly succumbed after having been inoculated froin each 
other in succession. The toxic principle of this blood is also pre- 
cipitable by alcohol after the manner of diastase, and the coagulum 
retains its poisonous properties unaltered; so active, indeed, is the 
fermentative principle, even after partial isolation and precipitation 
by alcohol, that the blood of one poisoned animal is capable of causing 
death through many successive generations by continuing the inocu- 
lation as before mentioned. The author considers it premature to 
attempt any direct explanation of these latter experiments ; he merely 
states that there exists in this virulent blood a poisonous principle 
which resists the action of compressed oxygen and alcohol, and which 
is, on the other hand, capable of being isolated after the manner of 
many soluble ferments. J. W. 


The Colouring Matter of Blood. By A. JAperHoum (Zeitsehr. 
f. Biologie, xiii, 193, 255).—On treating blood with concentrated soda- 
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solution, there is obtained after some time a bright red solution of 
reduced hematin, which subseqnently coagulates. By dissolving this 
in water and treating it with dilute acetic acid, the colouring-matter 
is precipitated as oxyhematin. It may be somewhat purified by dis- 
solving in ammonia water, and reprecipitating with acetic acid; but 
it still contains albumin and a chlorinated compound insoluble in 
water. 

Hematin, though usually insoluble in dilute as well as in concen- 
trated acids, even hydrochloric acid, dissolves in concentrated acetic 
acid, and shows the same four-banded absorption spectrum that it 
gives in acid, alcoholic, or ethereal solutions. A constant difference 
exists between the spectra of these solutions. In the alcoholic solution 
the absorption-band in the red is farther from the Fraunhofer’s line D 
than it is in the ethereal solution. In the former the centre of the 
band has a wave-length of about 627; in the latter, of about 638. 

This four-banded spectrum belongs, therefore, to hematin, and not, 
as Preyer maintains, to a colouring matter free from iron, the so-called 
hematoin. 

By evaporating the acid ethereal solution, yellowish-brown rhombic 
crystals and spindle-shaped thin tables are obtained. In a similar 
manner, by using sulphuric, hydrochloric, or other acid, crystals may 
be procured whose solubility in acids and alkalis corresponds with 
that of hematin crystals, as also do the absorption-spectra which are 
given by their solutions. 

Although these crystals contain iron, they are in all probability 
identical with Preyer’s hematoin-crystals and with Lehmann’s hematin- 
crystals; whilst they are closely related to if not the same as hemin- 
crystals. 

By the action of acids on blood, a peroxidised product has been 
obtained, from which the oxygen can be again extracted by strong 
reducing agents, with formation of oxyhemoglobin, and subsequently 
of reduced hemoglobin. This substance was called by Sorby, Perowy- 
hemoglobin, by Hoppe-Seyler, methemoglobin. It is the same sub- 
stance as was described by Gamgee, under the name nitrilhemoglobin, 
and may be prepared by acting upon blood with oxidising agents, 
such as potassium permanganate. 

Peroxyhemoglobin, in alkaline solution, has a three-banded spectrum. 

In acid solutions the spectrum has four absorption-bands similar to 
those of acid hematin. 

The most characteristic band has a wave-length of about 633, but 
by addition of acid to the blood, the position of the band changes 
with the intensity of the acidity, being moved towards the red end of 
the spectrum. 

The relation between hematin and peroxyhemoglobin must be 
sought by investigating the bearing of the albumin. F. J. L. 


The Elimination of Ammonium Chloride in the Urine. 
By Lupwic Frper (Zeitschr. f. Biologie, xiii, 256—298).—The 
ammonium chloride appears to undergo dissociation, the chlorine 
being eliminated more rapidly than the ammonia; whilst the urine 
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contains an increased amount of urea due to an augmented decom. 
position of albuminoids. 

These results are somewhat analogous to those which Voit found to 
follow the administration of sodium chloride. F. J. L. 


Synthesis of Fat. By A. Perewoznikorr (Chem. Centr., 1877, 
22, 23).—It has hitherto been believed that the bodies formed by 
saponification of fat in the small intestines are absorbed by the 
lacteals and blood vessels. Rohrig, however, considering that the 
soda and potash soaps meet with lime and magnesia in the blood, 
and are converted into insoluble lime and magnesia-compounds, sup- 
poses that the former bodies are not found in the blood. In proof of 
this view, he has carefully examined the blood of dogs, and found no 
trace of soaps. From his researches, Rohrig is not disposed to combat 
the results of Radziejewsky’s experiments, which proved that fatty 
soaps can serve as materials for the synthesis of fat. Kihne supposes 
that the synthesis of fat can take place in the fat-cells. Radziejewsky, 
however, thinks that it takes place also in the intestinal epithelium 
and blood corpuscles, but adduces no facts in support of his view. If 
the researches of Rohrig are correct, the soaps absorbed in the intes- 
tine should disappear there after being changed into other compounds. 
The experiments were made with dogs which were fed with albumin, 
glycerin, and ordinary medicinal soaps, freed from fat by means of 
ether. In other cases a mixture of soap and glycerin was introduced 
directly into the duodenum. Parallel experiments were also made 
with dogs unfed, fed on albumin, and on fat, and on some in which 
solution of soaps, without glycerin, were directly introduced into the 
duodenum. The conclusion is, that fats are formed in the intestinal 
epithelium, and possibly also in the villi (zotten), from soaps and 
glycerin. GS. F. A. 


Chemistry of Vegetable Physiology and Agriculture. 


Blanching of Green Leaves in Bright Sunshine. By J. 
Borum (Landw. Versuchs-Stat., xx, 463—468).—Scarlet-runner seed- 
lings were grown in a bell jar, exposed for 14 days to the direct light 
of the sun in August, half the bell-jar being protected from the light 
by a paper screen. The primordial leaves of the plants directly ex- 
posed to the light, were dwarfed, and had only a slight green colour; 
whilst the plants in the shaded part of the vessel enjoyed their normal 
growth. On exposure to very bright sunshine, the fully-developed 
leaves of the scarlet runner are first bleached, then turned brown, and 
are finally destroyed. The under side of the leaf is much more sen- 
sitive to the action of bright sunshine than the upper side. a’ 


Artificial Production of Chlorophyll in Living Plants, in 
the Absence of Light. By C. Kraus (Landw. Versuchs-Stat., X%; 
415—421).— Experiments on barley, maize, and wheat show that 
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chlorophyll can be artificially produced by the action of dilute methyl 
alcohol, or by checking the growth of the plant. A small quantity 
of methyl alcohol, diluted with water until the mixture possessed only 
a feeble alcoholic odour, is poured into a test-tube; a few germinating 
seeds, resting on a plug of cotton-wool, are brought into the tube a 
short distance above the surface of the liquid, and the mouth of the 
vessel is lightly closed. After remaining in a dark place for several 
weeks, the plants are found to have grown very slowly, and to have 
acquired a decided green colour, even if the roots have withered. The 
same results are obtained if the experiment be varied by wrapping 
the seeds in moist rags exposed to the vapour of dilute methyl] alcohol, 
or by allowing the roots of young sprouts to dip into dilute wood 
spirit, or by exposing germinating seeds to the vapours of dilute 
methyl] alcohol in a Nobbe’s apparatus. 

Some germinating seeds, supported by a plug of moist cotton-wool, 
are brought into a test-tube, at the bottom of which is a small quan- 
tity of water ; and asecond plug of wool is inserted about 2 centimeters 
above the first. When the plants grow, their leaves coming in contact 
with this plug are bent in all directions. In a few weeks those por- 
tions of the leaves which are suffering most pressure turn decidedly 
green in colour, but on prolonging the experiment, the green colour, 
instead of becoming deeper, fades away. Ww. GW. 


On Vegetable Glycogenesis. By V. Jopin (Ann. Chim. Phys. 
[5], xii, 491—504).—The author relates a series of facts, from which 
he draws the following conclusions :— 

1, A great number if not all the vegetables belonging to the higher 
classes contain, distributed through their organisms, sugar which con- 
sists of a mixture of saccharose and inverted sugar. 

2. In the same plant the average amount of sugar in the leaves is 
very small, but it attains its maximum in the flowers, fruits, stems, 
and roots, which possess the chlorophyllic function in a slight degree 
only. 

3. The small quantity of sugar in the leaves cannot be brought 
forward as a proof against the direct production of sugar by these 
organs. ; 

4. The constant presence of a certain quantity of sugar in fungi 
appears to prove that the glycogenic and chlorophyllic functions are 
independent of each other. L. T. O’S. 


Amount of Fat in Commercial Gluten. By H. Rirruausen 
(Landw. Versuchs-Stat., xx, 408).—The author has previously shown 
that freshly prepared gluten contains on an average 4°5 per cent. of 
fat. The statement in E. Wolff’s tables on the composition of fodder, 
that commercial gluten contains 1°5 per cent. of fat, is incorrect, and 
the small amount of fat found by Wolff is supposed to be due to the 
impossibility of completely extracting the fat from dried horny gluten 
by means of ether. W. C. W. 


Presence of Stearic Acid in Rye Grain. By H. Rirrnausen 
(Landw. Versuchs-Stat., xx, 412). In reply to the criticisms of 
s 2 
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J. Konig (Iandw. Versuchs.-Stat., xvii, 1—15), the author remarks 
that he did not mean to maintain that stearic acid never occurs in rye, 
but that the particular samples of rye which he analysed contained 
neither stearin nor stearic acid. W. C. W. 


Note on Rheum Officinale grownin England. By H. Senizr 
(Pharm. J. Trans. [3], viii, 444).—The root was compared with English 
Rheum rhaponticum, and with the East Indian root. 

The dried powders showed a marked difference in colour; the order 
of brightness being (1) English officinale ; (2) East Indian ; (3) Rheum 
rhaponticum. 

The infusions varied but little in colour. 

British 
pharmacopeeia. Rectified spirit. Ash 
' Extract per cent. Extract percent. per cent. 
East Indian root .... 38 12-72 
Rheum rhaponticum. . 21 7°90 
English officinale .... 17 4°66 


_ From these results it is concluded that the root of Rhewm officinale 
is of less commercial value than that of Rheum rhaponticum. 


J. C. 


Analyses of Fodder. By H. Ritrnausen (Landw. Versuchs- 
Stat., xx, 409).—The residue obtained in tallow melting is used as 
food for pigs, and has the following composition :—Water, 8°42; ash, 
4°96 ; fat, 25°36. Nitrogenous matter (containing (15-609 per cent. N.), 
61:26. Millet seed contains water, 11°74; ash, 3°61; fat, 4°15; albu- 
minoids, 10°54; fibre, starch, and carbohydrates, 69°96 per cent. 

Juniper berries contain :—Water, 10°77; ash, 3°37; grape sugar, 
14°36 ; other substances soluble in water, 11°70; fat, resin, and ethereal 
oil, 12°24; albuminoids, 5°41; fibre, 31:60; non-nitrogenous matter, 
soluble in sulphuric acid and caustic alkalis, but’ not in water, 10°55 
ver cent. W. C. W. 


Utilisation of Norwegian Fish Guano. By O. Kuniner (Landw. 
Versuchs-Stat., xx, 423—438).—Fish guano is chiefly used as a manure, 
but its employment would be more general if the phosphates and nitro- 
genous compounds it contains werein a more soluble form. Attempts to 
render these bodies soluble, by treating the guano with sulphuric acid 
or with caustic alkalis, have been unsuccessful. Better results were 
obtained by allowing a mixture of the guano with gypsum, to ferment; 
by this means from 40 to 48 per cent. of the nitrogen could be brought 
into solution. Previous experiments (Journ. fiir Landw., 1876, 265— 
297) have shown that the use of fish guano as food for cattle, is the 
most convenient mode of rendering the nitrogenous matter soluble. 
The following experiments prove that the value of the phosphoric acid 
in the guano, as a manure, is also increased by this treatment. The 
fish guano was used in the form of a fine meal. Its composition 
was— 
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Albuminoids. (N). Fat. Ash. 
56°04 (9°44) 2°11 41°85 


The two sheep which formed the subjects of these experiments, 
at first refused to eat the fish meal; they readily ate it, however, when 
mixed with groats, and finally showed a decided liking for this strange 
food. 

The following analyses show the composition of the dried excre- 
ments of these animals; A when each sheep was fed on 656°85 grams 
of dry hay and 400 grams of groats per day, and B when 150 grams 
cf fish meal were added to the above rations. 


B 
No. IL. No.I No JIL 
9°75 10°94 10°81 
42°23 34°16 34-07 
3°22 3:19 3°26 


33°96 S119 = 31°64 
10°84 20°52 =. 20°22 

Total weight of dry excre- 
ment per day ........ 42704 420°51 442-90 445°68 


Water containing carbonic acid in solution, dissolved 18°35 per cent. 


pf the phosphoric acid contained in fish guano, and 67°5 per cent. of 
the phosphoric acid in the fresh sheep dung. After the dung had 
been kept two months, and decomposition had set in, the solubility of 
the phosphoric acid rose to 73:24 per cent. 

Hence the fish meal not only serves to fatten the sheep, but its value 
as a manure is increased by passing through the animal’s alimentary 


canal. W. C. W. 


Schizomycetic Fermentations. By Aus. Firz. (Deut. Chem. 
Ges. Ber., xi, 42—55).—This is a continuation of former papers, of 
which abstracts have appeared in this Journal (1877, i, 226; 11, 214). 

It was shown in the latter of these papers that the fermentation of 
glycerin ceases when a certain proportion of butyl alcohol has been 
formed in the liquid containing it. The author has since found that in 
some cases the fermentation has been stopped or altogether prevented 
by the presence of a peculiar ferment (a sckizomyces), which reduces sul- 
phuric acid in the sulphates present to hydrogen sulphide. This result 
may be prevented by using a pure ferment and boiling the liquid 
before adding the ferment. 

The volatile acids formed in the fermentation of mannite are butyric, 
caproic, and acetic, the two latter in small quantity only. The non- 
volatile acids are succinic and lactic. 

Starch yields, by fermentation with schizomyces, 35 per cent. of butyric 
and 9 per cent. of acetic acids, together with a small quantity of succi- 
nic acid. Inulin appears to yield the same products. 

Lactose is readily made to ferment by schizomyces (but not by sac- 
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charomyces or mucor, as formerly believed), but yields, amongst other 
products, about 3 per cent. of aleohol, chiefly ethylic. 

Dulcite yields a little alcohol, much volatile acid (chiefly butyric), 
and a trace of non-volatile acid. 

Quercite yields normal butyric acid only. 

Ferment-organisms.—The author has found that when a liquid con- 
taining glycerin is caused to ferment by introducing into it a little 
fresh cow’s dung, the alcohol formed consists of about equal parts of 
ethyl and normal butyl alcohols; whilst the organisms developed in 
the liquid are two kinds of schizomyces (Cohn’s bacilli), differing con- 
siderably in zize. The larger of these, distinguished as Butyl-bacillus, 
produces only normal butyl! alcohol, the smaller (Bacillus subtilis) only 
ethyl alcohol. The methods of cultivating either of these organisms 
free from the other are fully described in the paper, which contains 
drawings of their appearance in the microscope. The fermentation of 
starch by means of Bacillus subtilis affords an excellent means of 
obtaining butyric acid. J. R. 


Analytical Chemistry. 


The Absorption-Spectrum of Potassium Permanganate, and 
its Application to Chemical Analysis. By E. Briicxe (Chem. 
Centr., 1877, 139—143).—Instead of the broad absorption-bands exhi- 
bited by concentrated solutions of potassium permanganate, five sepa- 
rate streaks are seen when the solutions are dilute, and these may be 
= indicate the presence of unchanged permanganate in coloured 
iquids. 

Iron.—If it is desired to estimate quantitatively a relatively small 
amount of ferrous salt in a solution of a ferric salt, a smal} quantity of 
permanganate is added, and after this a titrated solution of the ferrous 
salt, till the streaks disappear; the excess of the latter solution can 
ones be determined, and the original amount. of ferrous salt calcu- 
ated. 

Iodine.—The turbidity produced in the reaction is no hindrance 
when the spectroscope is used, if the solution is sufficiently dilute. The 
following method is recommended. The permanganate is added till 
the separated iodine no longer dissolves on shaking; water is then 
added till the iodine dissolves, and more permanganate is added, till 
the reaction takes place very slowly, as is shown by the whole five 
streaks remaining visible for some time; the reagent is then added in 
excess, and the whole quantity used is read off. The liquid is covered 
and left in a cool dark place for an hour or two. A measured quantity 
of the clear stratum is then titrated, and from the value of this, toge- 
ther with the total volume of the liquid, the excess of permanganate 18 
calculated. Possibly by practice the exact point might be determined 
at which the decomposition of the iodide ends and the oxidation of the 
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iodine begins, and thus the quantity of free and combined iodine in a 
solution might be determined at one operation. 

Cobalt.—The similarity of colour in cobalt compounds and potassium 
permanganate is no hindrance when the spectroscope is used. 

G. F. A. 

Detection of the Oxygen Acids of Iodine in Nitric Acid by 
Sulphuretted Hydrogen and Starch Solution. By E. Biurz 
(Chem. Centr., 1877, 86).—About 3 to 5 grams of the nitric acid to be 
tested are diluted in a test-tube about 1°3 cm. wide, with an equal 
weight of water; the mixture is shaken up with a few drops of starch 
solution, and sulphuretted hydrogen added carefully drop by drop. 
The smallest trace (a thousandth part of a per cent.) of iodic acid 
present in the nitric acid is easily detected, as it forms a distinct blue 
ring in the mixture, which is rendered more clearly visible by holding 
the tube over a white disc. This test is more delicate than the unsafe 
ordinary test at present used, and the author therefore recommends its 
adoption in place of the latter. D. B. 


Estimation of Ammonia in the Air and in Rain-water of 
Montsouris. By A. Levy (Compt. rend., 1xxxiv, 1336).—A previous 
paper (tbid., Ixxxiv, 273) contained the results for November and De- 
cember, 1876, and January, 1877; the present one contains those for 
Kebruary, March, and April, 1877. 

From November, 1876, to April, 1877, the mean monthly amounts 
of ammonia coutained in 100 cubic meters are the following: 1°1, 2°6, 


2°8, 3°7, 4°6, and 3°9 milligrams. 

The air at Montsouris contained no ammonia on the 4th, 9th, 12th, 
13th, 20th, and 30th November, and the 7th December. The maxi- 
mum in 100 cubic meters of air was 9 mg. on the 2nd and [7th 
March. C. W. W. 


Comparison of the Action of Sodium-amalgam and of 
Zinc as Reagents for Hager’s Arsenic Test. By Au. Jan- 
bDouscH (Chem. Centr., 1877, 101—102).—Since sodium and mercury 
are generally free from arsenic, E. Davy has recommended their use 
for the estimation of the latter substance. The sodium and mer- 
cury are used in the proportion of 1 : 8. The amalgam evolves 
hydrogen gas when water is added to it, but requires a small quan- 
tity of acid to give satisfactory results. It is, however, probable 
that by altering the proportions of sodium and mercury the addition 
of acid may be dispensed with. 

The author uses a strip of parchment paper moistened with silver 
nitrate for forming the arsenic mirror. To obtain the latter in this 
manner a slow stream of hydrogen suffices, and the amalgam 
treated with water alone answers perfectly well. It is advisable 
to use an acidified solution of silver nitrate, as a neutral solution 
is apt to suffer reduction and turn the paper brown. 0°25 gram of 
argentic nitrate, 5 grams of water, and 2 drops of nitric acid form 
the solution which the author prepares. He attaches much import- 
ance to Davy’s statements as to the fact that sulphides of arsenic give 
the same reaction when the amalgam is used. For distinguishing 
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arsenic and antimony, Davy recommends treating the paper with 
ammonium sulphide and testing the sulphide formed with hydrochloric 
acid as usual. This test may also be used for every operation to deter- 
mine whether the silver nitrate has been reduced by substances other 
than arsenic and antimony. D. B. 


Analysis of Vanadium Sulphate and Double Sulphate (Alka. 
line). By B. W. Gertanp (Deut. Chem. Ges. Ber., x, 1513—1516).-— 
The author recommends the following process for the successive esti- 
mation of sulphuric acid, vanadium and the alkali-metals in the same 
portion of substance. To the solution of the substance in, or pre- 
viously acidified with, nitric acid, lead nitrate and alcohol are added, 
and the solution is filtered from the precipitated lead sulphate. In 
presence of vanadic acid a small quantity of the latter is liable to be 
carried down at the same time. In this case the precipitate, which 
will be coloured yellow, is digested with a solution of ammonium car- 
bonate. The lead sulphate is thereby converted into carbonate ; the 
sulphuric acid passes into solution and is estimated after filtration. 
From the insoluble portion the lead carbonate is removed by boiling 
with dilute acetic acid, leaving the lead vanadate undissolved. It is 
estimated together with the main portion of the vanadic acid. The 
filtrate from the lead sulphate is neutralised with ammonia and acidi- 
tied with acetic acid. The vanadic acid is precipitated by the addition 
of lead acetate in excess. If vanadium tetroxide be also present, bro- 
mine water is added until the precipitate assumes a bright yellow 
colour. The precipitate of lead vanadate, after filtration, is dissolved in 
nitric acid, and from the solution the lead is precipitated by sulphuric 
acid. The filtrate from this precipitate is evaporated to dryness, and 
the residue ignited with the usual precautions. The vanadium is thus 
obtained and estimated in the form of pentoxide. The alkalis are 
estimated in the usual way in the filtrate from the lead vanadate. In 
the determination of water by the usual method the author substitutes 
for lead oxide, sodium carbonate which has been previously heated to 
300° and allowed to cool. In analysing sulphates of the lower oxides, 
the substance is mixed with a little potassium chlorate, in order to 
prevent the sublimation of sulphur. 

The author also recommends, and gives the necessary details for, 
the volumetric estimation of vanadium by means of potassium per- 
manganate. C. F. C. 


Use of Vanadium for the Titration of Permanganate. By 
B. W. Gertann (Deut. Chem. Ges. Ber., x, 1516—1517).—This 
method, which consists in bringing a known weight of the pentoxide 
into solution, reducing by means of sulphurous acid, boiling to expel 
the excess of the latter, and titrating with the permanganate solution 
under trial, has been known and practised for some years. It yields 
excellent results. F. C. 


A New and Ready Method for the Estimation of Nickel in 
Pyrrhotites and Mattes. By Marcarert S. Cnenzy and ELLEN 
SwaLitow Ricuarps (Amer. J. of Sci. [3], xiv, 178—181).—This 
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method is based upon the fact that phosphate of nickel is completely 
soluble, while phosphate of iron is almost insoluble, in acetic acid in 
the presence of an excess of sodium phosphate. 

The ore is dissolved in hydrochloric acid with the addition of a little 
nitric acid ; the solution is treated with hydrogen sulphide and filtered, 
the filtrate boiled, the iron oxidised with nitric acid, and ammonia 
is added until a permanent precipitate begins to form. Acetic acid is 
then added until the precipitate is redissolved. To this boiling hot 
solution a hot concentrated solution of ordinary sodium phosphate 
is added in excess, and the nearly white precipitate is filtered off and 
washed with hot water containing acetic acid. ‘The filtrate is heated 
nearly to boiling, and caustic potash added until the odour of ammonia 
is distinctly perceptible. The apple-green precipitate of nickel phos- 
phate is partially washed and dissolved in a little dilute sulphuric acid ; 
the solution rendered strongly alkaline by ammoniahydrate; and the 
nickel precipitated by the battery. If more than 3 per cent. of nickel 
is present, the precipitate of phosphate of iron must be redissolved and 
treated as before, as it may contain a little nickel. 

This method saves much time, and enables the separation of the 
nickel to be effected with much more concentrated solutions. The 
precipitation of the nickel by electrolysis also takes place more easily 
from a solution of the phosphate. 

The results of various analyses are given, showing that the method 
yields tolerable results. F. D. B. 


Direct Estimation of Gold in Antimony-regulus in presence 
of Arsenic; Copper, Iron, and Zine. By A. GawaLowsKk1 (Chem. 
Centr., 1877, 651).—100 grams of the powdered regulus are melted 
with zinc free from gold in a capacious porcelain crucible ; the melt is 
poured on to a porcelain plate; and the alloy is broken in pieces, and 
dissolved in dilute sulphuric acid, first cold and afterwards heated. 
The antimonetted hydrogen, which sometimes contains arsenetted 
hydrogen, is passed into a solution of silver nitrate, in order to test 
for arsenic, if required. After cessation of effervescence, the residue 
is boiled, allowed to cool, again stirred up with warm water, and fil- 
tered as long as salts go into solution. In this manner copper, iron, 
and zinc are completely removed. The residue is dissolved in aqua 
regia, and evaporated to dryness; it is then treated with alcohol and 
decanted till the alcohol is no longer coloured yellow; and the alco- 
holic extract is evaporated and treated with ether. The ethereal solu- 
tion is evaporated in a tared porcelain crucible, and the gold weighed 
as metal. This method gives results which agree well with one 
another; it is also applicable to antimony ores. They are roasted, 
dissolved in hydrochloric acid, and the metals are precipitated with 
zinc. The rest of the process is as before. 


Estimation of Alkalis in the Ash of Plants. By R. Hory- 
BERGER (Landw. Versuchs-Stat., xx, 457—462).—In estimating the 
alkalis in the ash of plants, after precipitating the sulphates with 
barium chloride and adding ammonia, it is advisable to filter before 
adding ammonium carbonate and oxalate, since ammonium carbonate 
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acts on calcium phosphate, forming ammonium phosphate and calcium 
carbonate. If this precaution be neglected, a small quantity of phos- 
phoric acid will frequently be mixed with the chlorides of potassium 
and sodium W. C. W. 


Volumetric Estimation of Alcohol. By T. T. Mone tu (Chem. 
Centr., 1877, 24—25).—The addition of a salt of cobalt to an alcoholic 
solution of ammonium thiocyanate produces a deep blue colour, which 
disappears on addition of water, and reappears on further addition of 
alcohol. - If a measured quantity of this dark blue liquid is poured 
into a cylinder, and the liquid to be tested is added, till the colour 
becomes that of a strip of pale blue glass, the volume of the mixed 
liquids will be greater in proportion as the specimen was richer in 
alcohol. These volumes once fixed would always remain the same, 
and the percentages might be marked on the cylinder, and directly 
read off. The blue liquid must always be prepared with alcohol of the 
same strength, and the same strip of blue glass must be used. The 
nitrate is the best cobalt salt for the purpose. In the case of coloured 
brandies the colour obtained is green, instead of blue, and therefore 
two cylinders must be used, one for dilution, and one for producing the 
same colour in comparison with the strip of blue glass. The cobalt 
solution may be neutral, or faintly acid, and should contain as little 
water as possible. The quantity of alcohol in a mixture may be esti- 
mated by this method to } per cent. G. F. A. 


A New Method for the Gravimetric Estimation of Glucose 
and of Mercury. By H. Hacer (Chem. Centr., 1877, 729—730). 
—tThis process consists in the reduction by glucose, of mercuric acetate 
in presence of sodium chloride and free acetic acid, to mercurous chlo- 
ride. The reagent is prepared by triturating 30 grams of red mercuric 
oxide with 30 grams of sodium acetate, adding 25 grams of glacial, or 
106 cub. cent. of commercial acetic acid, and 50 grams of sodium 
chloride. The liquid is diluted to 1 litre. It is quite stable when 
kept in stoppered bottles, and out of direct sunshine. Excess of this 
reagent is added to the solution of glucose, and the liquid is boiled for 
one or two hours. Two molecules (= 360) of glucose require 18 mole- 
cules (= 1944) of mercuric oxide, and yield 9 molecules (= 2119°5) 
of mercurous chloride. For every 1 gram of glucose, more than 
180 cub. cent. of reagent must be added. The solution is not acted 
on by saccharose, glycerin, gum-arabic, dextrin, or uric acid, but 1s 
reduced by some of the constituents of urine. The weight of the 
calomel divided by 5°88, gives the amount of glucose, and divided by 
6°19, its equivalent in saccharose. W. R. 


Estimation of Dextrose, with Special Reference to the 
Method of R. Sachsse.—By F. Srroumer and A. Kraus (Chem. 
Centr., 1877, 697—703, and 713—720).—Sachsse’s reagent is prepared 
as follows :—18 grams of pure dry mercuric iodide is dissolved in water, 
with addition of 25 grams of potassium iodide. To tliis solution 
80 grams of potassium hydroxide in solution are added, and the liquid 
is diluted till it occupies 1 litre ; 40 cub. cent. of this solution are boiled 
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in a basin, and the sugar solution, containing about 0°5 per cent. of 
sugar, is added, till all the mercury is precipitated; the end-point is 
indicated by stannous chloride ceasing to give a precipitate, when 
added to a drop of the solution. The authors have compared this pro- 
cess with Fehling’s method, and have arrived at the following con- 
clusions :— 

1. Sachsse’s process is correct, if applied to the determination of 
dextrose in solutions of pure dextrose, and has this advantage over 
Fehling’s method, that the end-point is much more easily recognised. 

2. In estimating dextrose in presence of saccharose with Fehling’s 
solution, the estimation is more nearly correct, as the quantity of the 
latter sugar is less: for in presence of dextrose, cane sugar is decom- 
posed to a greater extent by Fehling’s solution than when no dextrose 
is present. 

3. For this last-mentioned estimation, Sachsse’s method is quite 
inapplicable. 

4. But it may be used for determining inverted sugar in pure solu- 
tions. 

In analysing the mixture of sugars obtained from starch, Fehling’s 
method has been almost exclusively employed. The authors corro- 
borate Heinzerling and Rumpff’s statement, that Fehling’s solution is 
without material action on erythro- and achro-dextrin, which are the 
constituents of commercial dextrin. It is accordingly possible to esti- 
mate dextrose in presence of dextrin. Sachsse’s process cannot, how- 
ever, be used for this purpose, as the mercury is precipitated when the 
solution is boiled with dextrin; it is, therefore, of use only for the 
determination of dextrose and inverted sugar in pure solutions of these 


bodies. W. R. 


Estimation of Salicylic Acid. By H. Hacer (Chem. Centr., 
1877, 117—118).—The behaviour of pure concentrated sulphuric acid 
to salicylic acid seems to afford a more delicate test for the latter than 
any method hitherto known. By agitating the two acids together, 
perfectly colourless solutions should be obtained, if the salicylic acid is 
pure. Various samples, recognised as pure by Kolbe’s method, gave 
yellowish to yellowish-brown solutions when treated in the manner 
above mentioned. D. B. 


Detection of Salicylic Acid in Wines and in Urine. By E. 
Rosine (Compt. rend., lxxxiv, 1321).—Take 100 c. c. of the wine, 
precipitate with lead acetate, filter, add sulphuric acid to precipitate 
the lead, filter again. To the perfectly clear liquid add a few drops of 
ferric chloride, which, if there is the smallest trace of salicylic acid in 
the wine, will produce a fine violet colour. The presence of 2 or 
3 milligrams of salicylic acid in a litre of wine can thus be shown. 
The method of proceeding in the case of urine is the same, and the 
indications are even more delicate. Care must be taken to have au 
excess of sulphuric acid in the liquid. C. W. W. 


On a Method of Determining the amount of Protein Com- 
pounds in Vegetable Substances. By J. A. WanKLyn and W. J. 
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Cooper (Phil. Mag. [5], iii, 382—385).—The determination of the 
amount of protein compounds in vegetable food is important, since the 
animal derives such compounds from its different kinds of vegetable 
food. The estimation of nitrogen in the food has hitherto formed the 
basis for calculating the percentage of protein. The Will-and-Var- 
rentrapp method, when applied to food, gives an incorrect result, and 
Dumas’ method yields a correct result only when extraordinary pre- 
cautions are adopted. The ammonia-process is recommended by the 
authors, who adapt it as follows :—One gram of the food is accurately 
weighed, mixed with 20 c.c. of decinormal caustic potash solution, 
then made up to a litre with water, and the whole mixed by shaking. 
From 10 to 20 c.c. of this mixture (= 10 or 20 mgr. of substance) are 
introduced into a retort in which a mixture of 300 or 500 c.c. of good 
drinking-water with 50 c.c. of a solution containing 10 grams of potash 
and 0°4 gram of potassium permanganate has been distilled until no 
more ammonia appears in the distillate. The distillation is then pro- 
ceeded with, and the ammonia produced from the protein compounds 
is determined in the distillate hy the Nessler-test. The weight of 
ammonia found, when multiplied by 10, gives a fair approximation to 
the actual quantity of vegetable protein. Wheaten flour from different 
sources was found to contain from 10°0 to 11°3 per cent. of protein; 
maize, oats, and barley closely resemble wheaten flour in this respect ; 
rye yielded 14°5 per cent., whilst pea-flour seems to contain as much 
as 23 per cent. of protein; rice yielded only 6°2 per cent., about half 
as much as wheaten flour. F. C. 


On the present Methods for Analysing Milk, with special 
reference to Cow’s and Human Milk. By G. Curisrenn 
(Landw. Versuchs-Stat., xx, 439—455).—The author discusses the 
relative merits of several methods for analysing milk, viz., that of 
Haidlen ( Watts’s Dict—Ann. Chem. Pharm., xlv, 273), Hoppe-Seyler 
(Phys. Path. Chem. Anal., 434), Tolmatscheff (Hoppe-Seyler’s Med. 
Chem. Untersuch, 273), and Brunner (Pfliiger’s Archiv. f. Physiol., vi, 
422), also of Schukoffsky’s method for the determination of the fat in 
milk, and arrives at the conclusion that a slight modification of Haid- 
len’s process is the best, as it yields good results, and can be used, not 
only for the analysis of cow’s and human milk, but also for that of 
any animal. The process consists in mixing the milk with one-fifth 
of its weight of finely powdered gypsum, evaporating to dryness at 
110°, and weighing the residue, the loss giving the amount of water, 
and the weight of the residue, minus the gypsum, giving the weight of 
solid constituents. The fat is then extracted from this residue by 
ether, then the milk-sugar and soluble salts by alcohol of 85 per cent. 
The last residue contains the albuminoids and insoluble salts, the weight 
of which is equal to that of this residue after deduction of the gypsum. 
‘'he quantities of the soluble and insoluble salts are determined in the 
usual manner, and the weight of the latter deducted from that of the 
last residue gives the amount of the albuminoids. 

The alterations in this method, proposed by Christenn, are—Ist, to 
add powdered glass instead of plaster of Paris to the milk before 
evaporating to dryness, in order to avoid errors arising from the 
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hygroscopic nature of the plaster of Paris, and from the solubility of 
this substance in dilute alcohol. This latter source of error gives too 
high results for the sugar, at the expense of the albuminoids. 

Qndly. To dry the residue at 95—100° instead of 110°. 

Good results are also obtained by Hoppe-Seyler’s process, and by 
Schukoffsky’s method for the determination of fat in milk. In Tol- 
matscheff’s process a portion of the albuminoids precipitated by alcohol 
is dissolved by washing with dilute alcohol. Brunner’s mode of 
analysis is difficult to carry out, the albuminoids are always too low, 
and the results are not trustworthy. 

Brunner’s statement that woman’s milk contains from 2°3 to 4°5 
times more nitrogen than is present as albuminoids, is incorrect, and 
no doubt results from the errors inherent in his method. All the 
nitrogen in cow’s and woman’s milk is present as albuminoids. The 
composition of woman’s milk is incorrectly given by Brunner, as a 
comparison with the mean of several analyses shows :— 


Brunner. 
12°75 
87°24 
4°23 
5°96 
1:90 
salts 0°28 


The following process, invented by the author, gives satisfactory 
results, closely agreeing with those obtained by Haidlen’s method. 
10 grams of milk are mixed with 10 c.c. of ether and 20 cc. of 
alcohol; the mixture is well stirred; and the precipitated albuminoids 
are collected on a weighed filter, and washed with a mixture of 1 part of 
ether and 2 of alcohol, until the filtrate, which is at first turbid, begins 
to run through clear. The precipitate, dried at 95—100°, gives the 
weight of albuminoids and insoluble salts; by ignition the weight of 
the latter is obtained. The filtrate evaporated to dryness gives the 
amount of fat, soluble salts, and milk-sugar; the fat is extracted with 
ether, the residue weighed, and the fat determined by difference. 
The mixture of soluble salts and sugar is ignited, and the residue 
treated with hot water. The weight of soluble salts is obtained by 
evaporating the aqueous solution to dryness and igniting. 

Abstractor’s Note.—Christenn appears to be ignorant of Wanklyn’s 
observation, that milk residue can be completely dried without the 
addition of any solid matter. W. C. W. 


On Fats used for the Adulteration of Butter. By C. Husson 
(Ann. Chim. Phys. [5], xii, 469-—480).—This paper describes the 
characters exhibited by pure butter and by butter adulterated with 
margarin, lard, and suet: (a.) When dissolved with aid of heat in 
castor-oil, (b.) When fused with glycerin, the emulsion thus produced 
being heated with a mixture of alcohol and ether, and then left at rest. 

he microscopic characters of the flocculent deposits formed in the 
latter case are also described and illustrated by engravings. 
L. T. O'S. 
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Testing of Lubricating Oils. (Dingl. polyt. J., cexxvi, 307—309.) 
—A good oil unmixed with resin can be distinguished from an adul- 
terated or impure oil by placing it on a glass-plate out of the action of 
dust, &c. The pure oil remains of a fatty nature for as long as six 
months, while in the other case the resin sets as a kind of glaze. A 
pure mineral oil will not freeze at —15°, and this is important in the 
case of machinery exposed to the weather. 

Wiederhold (Wochenschrijt des Vereines Deutscher Ingeniewre) pro- 
poses to test the presence of acids (fatty or resinous) by adding sub- 
oxide of copper; a green coloration shows the presence of acids, and 
thus determines the presence of impurities. 

’ G. Merz (Deutsche Industriezeitung, 1877, pp. 124 and 135) places 
2°5 cc. of oil with 5 to 10 times its volume of spirit of wine of 90 per 
cent. in a glass flask provided with a glass stopper, and adds a little 
turmeric-infusion. He then adds soda of known strength, and shakes 
up until the liquid changes from lemon-yellow to reddish-yellow. The 
addition of ether to the alcohol renders the reaction more certain. A 
method recommended for choosing mineral oils for lubricating machi- 
nery is the following:—A small pot is taken in which water can be 
boiled, and over this is placed a sheet of zinc which has been cleaned 
with emery-paper. A drop of oil is let fall on this zinc plate, and the 
pot boiled for about 14 hours. The plate is then removed, allowed to 
cool, and the oil examined. Good oil of 3°5° of acidity leaves the 
zine unchanged. Oil of 15° to 20° acidity remains bright, but the 
zine loses its brightness and is covered with a thin, dark, almost black 
dust. Oil of greater acidity, to 30° or 60°, covers itself with a skin, 
and lies on the zinc as an opaque, white, thick, pasty mass. The oils 
between the varieties named give characteristic results. A sheet of 
lead gives better results, but does not so easily yield a clean, smooth 
surface. 8. 


Technical Chemistry. 


Warming with Hot Air. By R. Kayszr (Chem. Centr., 1877, 
126, 127).—An apparatus for heating purposes must be examined in 
two different aspects; first, with regard to its heating effect, and 
secondly with regard to its influence on the composition of the heated 
air. The latter point has been fully investigated by the author in the 
case of a hot-air apparatus, with the following results :— 

1. Investigation as to the presence of Carbonic Oxide.—The author used 
Ludwig’s method based on the conversion of carbonic oxide into car- 
bonic acid by oxidation with chromic acid. The heated air was in- 
variably found to contain carbonic oxide, whereas the air, before en- 
tering into the heating apparatus, was quite free from that gas. 

2. Investigation as to Decomposition-products of Dust.—On passing 
the hot air through absolute alcohol, the latter assumed a yellow to 
yellowish-brown colour. After evaporation, an extract was obtained 
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insoluble in water, having an acrid taste and an empyreumatic smell. 
The air, before entering the heating apparatus, was heated in a similar 
manner, but negative results were obtained. 

The peculiar feeling of dryness in the throat which is experienced 
on breathing air thus heated, is very probably due to this acrid tarry 
substance, which appears to be formed by the partial combustion of 
the organic constituents of the dust, in contact with the heated surface 
of the stove or pipes. The presence of carbonic oxide in the heated 
air may be explained in a similar manner; or this gas may pass into 
the air of the apartment from the hot air of the stove itself, in con- 
sequence of the power which it is known to possess of penetrating red- 
hot iron. D. B. 


Sulphurous Acid Ice-Machine. By R. Picrer (Chem. Centr., 
1877, 81).—The refrigerator used is liquid sulphurous acid ; it is easily 
and cheaply prepared, and exerts at — 10°, a pressure of rather more 
than one atmosphere, and at + 35° not more than four atmospheres. Two 
tubular boilers are used, one serving for evaporation, the other for con- 
densation. The former is exhausted by an air-pump, the vapours 
formed being compressed in the second boiler. A narrow tube, fitted 
with a tap, conducts the condensed liquid from the second boiler to 
the first. Salt water passes through the tubes of the first boiler, and 
serves to convey the cold to the proper freezing vessels; while water 
passes through the tubes of the second boiler, and is used for cooling 
purposes. The acid used does not attack the metallic portions of the 
apparatus, nor does it dissolve the fat used as lubricant; while it 
serves as lubricator for the piston of the pump. The above apparatus 
is said to produce 1,000 kilos of ice at a price of 10 francs. 

D. B. 

Red Coloration of Yellow Tiles. By Rup. BizpuRMANN and 
S. GaBRIEL (Deut. Chem. Ges. Ber., x, 1548—1551).—The authors 
have investigated the cause of the occurrence of the bright-red patches 
in yellow tiles, which are a source of much inconvenience to the 
makers. Their analyses prove that this is referable, immediately, 
to an excess of 10 per cent. sulphuric acid present in the red por- 
tions, over that contained in the yellow, and not to different states of 
oxidation of the iron present in either. The sulphuric acid exists 
in combination as calcium sulphate, the latter resulting from the de- 
"ae of the iron-calcium silicates, which form the basis of the 
iles, 

The removal of calcium from this compound brings into play the 
red-colouring property of ferric oxide, or rather silicate. The for- 
mation of calcium sulphate is ascribed by the authors to the sulphur 
contained in the coal which is employed in burning the tiles. This 
explanation is based upon the authors’ direct observation that calcium 
sulphate is formed by passing moist sulphurous acid gas, together 
with air, over lime kept at a red-heat. C. F. C. 


A New Process for the Electrical Deposition of Metals, 
and for constructing Metal-covered Glass Specula. By A. W. 
Wricur (Amer. J. of Sci. [3], xiv, 169—178).—In a previous paper 
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(Amer. J. of Sci., January, 1877) an account was given of a method of 
producing metallic films upon the inner surface of exhausted glass 
tubes by the action of a series of energetic electrical discharges. The 
apparatus has now been modified so as to render it possible to deposit 
the films on pieces of plane glass. This is done by hanging the piece 
of glass in an exhausted glass globe about 7 centimeters in diameter, 
so that it lies horizontally about 3 millimeters below the metal electrode. 
By slightly inclining the globe, the various portions of the glass plate 
can be brought opposite the electrode, thus enabling the operator to 
obtain a film of equal thickness over the entire plate. Before making 
an experiment, the glass globe was exhausted, and dry hydrogen after- 
wards admitted; this process was repeated two or three times, and 
finally the globe was exhausted by means of the Sprengel pump. The 
use of hydrogen is not in all cases necessary, as some of the metals, 
especially gold, can be deposited perfectly well with only air in the 
receiver. The electrical apparatus employed consisted of an induction 
coil capable of giving sparks four to five centimeters in length, a battery 
of from three to six pint Grove cells, and a plunge battery of five cells. 
It was found advisable in most cases to regulate the strength of the 
current, so that the temperature of the electrode was slightly below 
that of a red heat. 

The metallic films thus obtained have such remarkably brilliant 
surfaces, that they may be compared to that of clean mercury; they 
are, therefore, eminently adapted for specula. With this particular 
object in view, experiments were made which showed that the thick- 
ness of a film of gold or platinum need not be greater than 0°00018 
millim., in order almost entirely to prevent the transmission of light. 
It is therefore evident that the figure of a perfectly wrought glass 
mirror will not be changed when the metal is deposited with tolerable 
uniformity. Moreover, a platinum film having a thickness one-fifth 
of the above, forms a brilliant mirror, and transmits but little light. 

Platinum appears to be the best metal for those purposes. Silver 
is deposited much more rapidly, but unless care is taken, it is fre- 
quently deposited as a powder having a dull yellow surface; indeed, 
none of the silver films obtained were free from this coloration, which 
appears to be due to the transmission of a certain amount of the blue 
rays, and the consequent predominance of the complementary colour 
in the reflected light. The fact that a film of platinum of a certain 
thickness transmits orange-coloured rays, suggested the possibility of 
obtaining a mirror which should be perfectly white by reflected light, 
by depositing, first, a thin stratum of silver, and over this another of 
platinum, the relative thickness of the two being properly regulated 
by observing the colour of the transmitted light. The result was 
very successful, the surface being perfectly white, and the film, when 
observed by transmitted light, having no perceptible colour. 

The surfaces obtained with bismuth were good, but not so brilliant 
as those of platinum. Iron deposited in this manner adheres to the 
glass with great tenacity, and, from a chemical point of view, is almost 
inert, remaining unaltered for months in contact with the air, and 
yielding only with difficulty to the action of nitric and nitrohydro- 
chloric acids. 
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These films can be deposited on conducting materials with as much 
facility as upon glass. F. D. B. 


On Homogeneous Iron and the Degree of Homogeneity to 
be expected in Iron produced by various systems of Puddling 
and subsequent Working.—(Pngineer, May 11th, 1877.)—The term 
“homogeneous ”’ seems to have been first applied some 20 years ago 
to a comparatively pure iron containing less carbon than steel, in fact, 
possessing none of the characteristics of the latter. 

This term has been supplanted within the last ten years by the term 
“steel,” steel meaning something better than iron. There appears, 
too, to be a tendency to apply the term homogeneous to puddled 
iron, whereas the latter is not truly homogeneous. The application of 
the term steel has created a false idea as to the hardness of this metal, 
and the cost of working it. The fracture it presents finds little favour 
with engineers, and its requiring much heat and power for working 
it has prejudiced those who have to expend their labour on it. 

The author endeavours in this article to show what homogeneous 
iron is, and the degree.of homogeneity that can be produced in different 
puddling furnaces. Homogeneous iron may be defined as iron with the 


Tests of Hoop Iron and Steel (Pearson and Knowles’ Coal and Iron Co., 
Crown W.I.W., Warrington). Hoops Lin. xX 18 wg. 


Steel. Tron. 


Breaking 


Breaking 
weight. 


Elongation. : 
weight. 


Elongation. 


lb. per cent. , | per cent. 
4,360 11°50 5 | 9°00 
3,800 13° 
4,275 13° 
4,100 13% 
4,100 id 
4,200 9° 
3,700 12° 
4,445 10° 
3,680 14 °2% 
4,430 8° 
3,800 15° 
4,300 10° 
4,000 11 °7 
4,750 12 °2% 
4,200 13° 
3,700 9° 
3,720 14° 
3,815 15° 
3,770 | 10°: 
3,760 | 12° 


7 Oe Ole 


= 
S 


BRK OWWWWAINOWOLNARE OF 


4,042 12° 


i) | 
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same structure throughout. Thus elements which combine chemi- 
cally with it, as silicon, phosphorus, carbon, &., do not affect its 
homogeneity, but slag and cinder do, as they do not unite with the 
iron. Iron melted and cast into ingots and then carefully heated 
and well worked may be called homogeneous iron. Such iron has no 
right to the term steel, when the carbon is not above 0°30 per cent. 
Homogeneous iron—or mild steel—is remarkable for its high degree 
of strength and ductility, as can be seen by the preceding table (p. 253). 

On the face of it the steel looks twice as good as the iron; but if we 
obtain the comparative value for work by Mallet’s coefficient, half 
the breaking strain has to be multiplied by the elongation per foot, 
when it is seen that the steel has four times the value of the iron. 
The following table gives experiments on Fagersta steel by Kir- 
kaldy :— 


Specimens 
turned to Stress 
ultimate 

per sq. in. 


Contrac- 
tion of | Ultimate Appearance of 
area of | extension. fracture. 

fracture. 


Size of 
Bars. 


Area. 


sq. in. lb. per cent. | per cent. 
0°100| 60,780 72°0 22°20 all silky 
0°300; 54,560 69°7 27°80 do. 
0°800] 57,960 56 °0 27 -30 do. 
1°500| 57,453 51°8 28 ‘60 95 per cent. silky 
2°250. 57,345 81 °4 20 -20 all granular 
3°000} 52,962 57°8 31°1 all silky 

| Average} 56,843 56°45 | 26°2 


| } 
' ! 


The author then goes on to describe the process of puddling, and 
shows that bad pig iron can produce a puddled iron with good fibre 
but wanting in body. This iron contains too little carbon to be 
strong, the silicon and phosphorus present assisting the “ boiling,” 
during which the carbon is eliminated. When but a smail proportion 
of silicon and phosphorus is present, there is generally much carbon, 
and the iron breaks with a crystalline fracture, after being nicked and 
subjected toa smart blow. The quality of this iron becomes better 
the more it is worked. Iron more impure, and rendered fibrous by 
contained slag, is apt to become weak when overheated. 

The writer noticed these facts for a long time, but the value of 
homogeneous iron from puddling was brought strongly before his 
notice only during some experiments made on iron from different ores. 
The heats were all of full weight and no extra precautions were 
taken. The puddled blooms were rolled into bars without re-heating. 
The annexed table gives the tests of 4 bars of Marron iron of various 
shapes and sizes. The ultimate strength varies from 24 to 27°3 tons 
per sq. in.; the contraction of area from 40 to 52°4 per cent.; the 
extension taken over a length of 10 in., from 22:1 in., the smallest 
size, to 24°2 in, the largest. 
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Bars 10 in, long (8rd July, 1876). 


Ultimate stress 
per sq. in. of 
original area. 


tion of 
area at 


Contrac- 


fracture. 


0°255 
0°331 
0°570 
0 °265 


sq. in. 


lb. 
61,282 
55,791 
54,894 
53,603 


tons. 
27 °3 
24°8 
24°5 
24°0 


Stress per 

sq. in. of 

fractured 
area. 


— —-- 


Ultimate 
extension. 


Appear- 
ance of 
fracture. 


Ib. 
102,809 
97,709 
91,491 
112,738 


per cent. 
22°1 
23 °0 
24°2 
22°9 


Fibrous 


In the following table by Kirkaldy (24th July, 1876), the first four 
samples represent two puddled bars of the same heat ; one piece was 
taken from the end, and the other from the middle of each finished 


bar :— 


Bars 10 in. long. 


Ultimate strength 
per sq. in. of 


tion of 
area at 


Contrac- 


Stress per 
8q. in. of 
fractured 


Ultimate 
extension. 


Appear- 
ance of 


original area. fracture. 


fracture. area. 


Ib. 
60,351 
58,817 
54,203 
54,025 
52,747 
52,381 


lb. 
59,584 


tons. 


1b. 
94,786 


per cent. 
26°6 |" 


per cent. 


Fibrous 


} 54,114 24-1 101,625 do. 


23°5 | 95,191 do. 


} 52,564 


M = middle of bar. E = end. 


_ The table on page 256, and the last 5 items on the one following 
it, give the results of the most important trial of all, because they 
represent the whole of a puddled heat, both in tests and analyses. An 
effort was made in this heat to get less carbon than usual, the result 
being 0°131 per cent., but the phosphorus and silicon increased to 
0'243 per cent. on the whole heat. 
Carbon, 
per cent. 
0°180 
0°150 


Silicon and phos- 
phorus, per cent. 

0°093 

0°260 

0°310 

0°345 
W. S. is here omitted, as the slag was extruded, and in analyses of 


iron much of the phosphorus really belongs to the slag. The author 
thinks, too, that the last traces of carbon are removed from the iron at 


W.R. 3 contained.... 
W.T.W. contained 
W. 5 contained 

WR. 5 
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the expense of the oxygen of the rich slag containing phosphorus and 
silicon, both these ingredients being, therefore, set free to enter the 


iron. 


Tests of Marron Iron Bars by D. Kirkaldy, 3rd May, 1876. 


Bars 10 in. 


Descrip- 
tion of 
Tron. 


Origi- 
nal 
area. 


Ultimate stress 
per sq. in. of 
original area. 


Contrac- 
tion of 
area at 

fracture. 


Stress per 

sq. in. of 

fractured 
area. 


Ultimate 
extension. 


Appearance of 
fracture. 


BREESE EES ES ESREES 


56,515 
56,470 


55,361 
55,181 


51,961 
51,085 


— 
a7 
~ 


54,747 


peur 


| 


46 - 


per cent. 
42 °3 
40 *2 pao: 
40° 
46° 


~~ 


b 


31° 


SCSCSCNHNNHKHONWOHED 


lb. 
94,501 


94,916 


94,308 


92,595 


103,457 


"per cent. 
24°1 
22 °6 


23° 


ye 
\ 
is 
I 


dSb0ddbnendHUS 


Fibrous 
do. 
do. 
do. 
do. 
do. 

do. 5 p.c. crystalline 
fibrous 
do. 
do. 
do. peculiar 
do. do. 
fibrous 
do. 
do. 


Descrip- 
tion. 


Tron. 


Carbon. 


Sulphur. 


ese. 


Mangan- 


Total. 


a 
b 
WS 
WwTtw 
Wi 


WR5 
WR3 


99 533 
99 *530 
99 *533 
99 -498 
99 326 
99 -500 
90 498 
99 *704. 


0°165 
0°190 
0°170 
0°120 
0°150 
0°115 
0-090 
0°180 


0°011 
0°010 
0°011 
0°015 
0°012 
0-011 
0 °022 
0°014 


99 °851 
99 895 
99 °806 
99 *840 
99 *748 
99 *936 
99 *955 
99 ‘991 


From Tables III to VI we get the following interesting results. 
The cohesive power of an iron bar is the breaking weight referred to 
the reduced area of fracture. 
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Carbon. Breaking strain. Original area. 

per cent. lb. 
0-090 92,595 0°442 
07115 94,308 0°442 
0°120 94,501 0°4.42 
0°150 94,916 0442 
0°165 102,809 0°255 
0°170 101,626 0°785 
0°180 103,457 0°442 
0°190 112,738 0°265 


From this it may be seen that the strength of an iron increases with 
the amount of carbon. 

The author then goes on to describe the different puddling pro- 
cesses. He cites the Lowmoor as the best homogeneous iron pro- 
duced. The best material is used; the best workmen employed, and 
these latter are carefully superintended. 

The Casson-Dormy furnace gives a strong granular iron. A heat 
of 10 ewt. is puddled in 80 minutes from charging to withdrawal of 
the last ball. 

The Maudslay furnace—The form of furnace revolving on a hori- 
zontal axis appears to give the greatest promise of success in the future. 
When the charge is run in liquid, the working can be performed 
better than in former cases, but as soon as it becomes pasty and the 
puddler cannot get at it, the advantage is in a measure lost. 


Danks’ furnace.-—No published reports favourable to homogeneity. 

Spencer furnace gives better results than the Danks’. 

Crampton furnace gives the best promise of a successful result in 
this direction. 8. 


Homogeneous Iron. (Dingl. polyt. J., cexxvi, 394—398).—Berg- 
rath Anton. R. von Kerpely has published in the Zeit. des Berg. und 
Hiittenmdnnischen Vereines fiir Steiermark, 1877, an account of his 
microscopic investigations into the physical nature of iron, which sup- 
port the views of Kirk, noticed above. The different kinds of iron and 
steel have, at the extreme ends, soft iron and spiegeleisen, one fibrous, 
the other largely crystalline. Soft iron shows under the microscope 
that the fibres are composed of three-cornered leaves joined by their 
edges, and that between these bundles of leaves there are spaces filled 
with slag. In the bloom from which the soft smith-iron is made are 
formed, after the shingling, crystals of octoheral and hexahedral 
forms. The space between the crystals contains slag as before. From 
this it will be seen that in the process of rolling the crystals become 
pressed out into thin leaves. A number of chemical analyses, with 
experiments on the strength of the material and a microscopic exami- 
nation of the iron, have shown that, as the amount of carbon decreases, 
the crystals are more easily extended by pressure, and thus the stretch- 
mg and bending power of the iron increases, but at the same time the 
thickness of the laminz (Blittchen) and the strength of the iron de- 
creases. If the amount of carbon remains unaltered, the strength of 
the iron increases by repeated heatings and rollings, as the slag be- 
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comes pressed and the lamin or extended crystals are forced into 
closer union. Ifthe carbon is present in large quantities, the crystals 
refuse to spread into thin leaves, but break into a number of rough, 
irregular fragments when rolled. These small fragments become so 
pressed together, if the slag be extended, that the result is a good iron. 
It the amount of carbon rises above 1 per cent., the fragments are too 
large and the iron cannot be worked in the fire. 

Sulphur, copper, and silicon hinder the spreading out of the crystals 
into leaves under pressure, and also the movement of the fragments of 
crystals one over the other, especially at a red heat. If pressure be 
applied to overcome the resistance offered by the presence of these 
substances cracks and breakages occur. This is the cause of red 
shortness (Rothbruch). 

When iron is raised to a white heat the crystalline-leaves become 
separated (Auflockerung), gas and air being absorbed. Such iron 
has a laminated structure, and is called “burnt.” The air and gas 
can be extruded by repeated heatings and pressure. By repeated 
blows and hammerings the iron becomes cold-short. 

The author shows that in the hardening of steel the carbon is com- 
pelled by the rapid cooling to remain in chemical union with the iron, 
and the homogeneous result is therefore better than slowly-cooled 
steel. 

The author thinks that the above considerations support the idea 
that iron rich in carbon and with a fine crystalline structure—the so- 
called homogeneous iron—is to be preferred to fibrous iron. 8. 


Production of Potassium Ferrocyanide from Ammonium 
Thiocyanate. By Bruno ALANvER (Dingl. polyt. J., ecxxvi, 318). 
—The author has succeeded in using this bye-product in the manu- 
facture of gas for the production of potassium ferrocyanide. 

The thiocyanate is mixed with a double equivalent of potashes, coal, 
and iron-filings; the whole is then mixed up with oil and heated in a 
crucible to a red heat. The operation is over when the flame disap- 
pears from the surface. On cooling fresh precipitated hydrate of iron 
is added, and then the soluble matter is extracted by water, 40 per 
cent. to 50 per cent. of the thiocyanate is thus converted into ferro- 


cyanide. 8. 


-Spontaneous Combustion of Oily Wool-waste, &c. By J. J. 
CoLEeMAN (Chem. Centr., 1877, 319—320).—The author has investi- 
gated the inflammability of various kinds of fibrous waste when satu- 
rated with oils, by a method which consisted in maintaining the oily 
waste at a constant temperature (82° C.) in a steam-chest, and observ- 
ing the times which elapsed before combustion set in, and also the 
temperature of the mass at the moment. The resuits of the investiga- 
tion are set forth on the next page— 
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Entered into 
combustion after At a tempera- 
a lapse of— ture of — 
Cotton waste, saturated with whale oil.... 3 hours. . 165° C. 
i" olive oil .... 4 ,, Ser’ « 
olive oil and 20 p.c. mineral 
oil uw 177° 
és olive and mineral oils in equal parts. Unchanged 
lapse of 26 hours. After 12 hours, temp. = 95° 
Wool waste, saturated with seal oil ...... 3 hours. 194° 
whale oil .... 3 188° 
cotton seed oil 5 178° 
olive oil 7 177° 
refined rape oil 6 ty a 
crude me i 163° 
cotton-seed oil, with 20 p. c.) 
mineral oil, seal and dines | Unal 
oil, equal parts 
olive and mineral oils, equal 
Parts. ....secese . 


tered 
after 
lapse of 
26 hours. 


Jute waste, saturated with whale oil 180° C. 
- ‘ whale and mineral | Unchanged after lapse 
of 26 hours. 


C. F. C. 
The Influence of the Constituents of Waters on Tanning. 


oils, equal parts 


By W. Etrner (Dingl. polyt. J., ccxxvi, 524—526).—The action of 
ozone is doubtful. Large quantities of organic matters are always 
found in water containing leather in a state of decomposition. If the 
temperature exceeds 12°, the decomposition is increased. Eitner took 
solutions of calcium carbonate, magnesium carbonate, calcium sulphate, 
magnesium sulphate, and magnesium chloride respectively, of such 
strengths that each showed 20° hardness (Dingl., ecx, 300), also sodium 
chloride solution, and water containing carbonic anhydride. Strips 
were cut from a hide from which the hair had been removed. These 
were treated with salicylic acid solution to destroy any organisms, and 
washed with distilled water. After four days the pieces in the sodium 
chloride and magnesium chloride were not at all raised; very little 
more in distilled water; moderately raised in the calcium and magne- 
sium bicarbonate baths; well raised in the carbonic acid bath, and best 
of all in the magnesium sulphate bath. In all cases the temperature 
was 8° C. Increased temperature seems to favour putrefaction only. 

The above facts explain the favourable results obtained by 
cautiously adding sulphuric acid to a water containing much bicar- 
bonate. Swelling takes place during dyeing. The solutions given 
above were used in preparing the dyes. To each dye the same quan- 
tity of pure lactic acid was added. The pieces treated with mag- 
nesium and sodium chlorides showed scarcely traces of swelling; that 
from carbonic acid-water remained unchanged; that out of distilled 
water was satisfactory ; those out of calcium carbonate, sulphate, and 
magnesium carbonate were good; and that from magnesium was ex- 
tremely good. 
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The piece treated with magnesium sulphate yielded the best leather; 
next to this came the piece treated with carbonic acid solution. The 
pieces from distilled water and the bicarbonates were very much 
alike, the calcium salt yielding the worst. The pieces from sodium 
and magnesium chlorides were thinner than the others, and relatively 
weaker. J. T. 


Cleaning of Old Oil-paintings. By E.v. Brsra (J. pr. Chem. 
[2], xvii, 42—44).—The author, in endeavouring to clean some old 
pictures in his possession, found that the “‘ putz-wasser” sold for the 
purpose attacked the pictures, and rendered it necessary to touch 
them up again with the paint-brush. He employed a method by which 
a completely indistinct picture was restored, and this he gives as 
follows :—The picture was freed from dust by a feather, and washed 
with a sponge and spring water. A layer of soap was then put on (the 
author recommends shaving soap for this purpose), and allowed to 
remain eight minutes, after which the soap was washed off witha 
brush, and the picture left to dry. A small piece of linen cloth was 
then saturated with nitrobenzene, and with this the picture was 
cleaned. All dirt was removed, and the picture became distinct, 
though the colours were dull. Olive oil was then spread over, and a 
quickly-drying varnish laid on. This method the author applied with 
equal success to many other pictures. S. 


Restoration of Writing in Old Manuscripts. By E. v. 
BrBra (J. pr. Chem. [2], xvii, 388—40).—The author, after men- 
tioning the importance of this subject, and referring to its value, not 
merely as a scientific question, but also as a matter of importance in 
ordinary life, goes on to describe his method. He applies freshly- 
prepared ammonium sulphide to the indistinct passages, and in a few 
moments the writing begins to come out clearly. The excess of sul- 
phide is got rid of by the water-bottle, and the moist paper or parch- 
ment is then dried at a gentle heat, or between blotting-paper. The 
writing fades again when thus treated, so the author suggests a solution 
of tannin applied in the same way. He finds that the writing will last 
for several months, but for a longer time he cannot vouch, as his ex- 
periments were undertaken only a short time since. The above 
methods, as the author says, are useful only where gall-ink has been 
employed, but he thinks that this ink was more generally in use, 
except in the earliest times, than charcoal and indian ink. 
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Thermal Conductivity and Diathermancy of Air and Hy- 
drogen. By Henry Burr (Phil. Mag. [5], iv, 401—424).—In this 
paper the author criticises the observations of Magnus, Tyndall, and 
others upon the above subject. The apparatus used by Magnus, 
which formed the basis of that on which Buff constructed his own 
apparatus, is fully described in the beginning of the paper. It con- 
sists of a vertical cylinder of glass 56 mm. in diameter, and 160 mm. 
in height, fused to another glass cylinder of the same width but of 
a height of 100 mm.; these two cylinders are separated by a thin 
glass plate. The lower opening of the tube is closed with a cork 
through which tubes pass, by means of which the gases to be examined 
may be admitted. An arrangement is also made for the introduction 
of a thermometer in a horizontal position. The upper part is filled 
with water which is boiled by a current of steam. To maintain a 
constant temperature, the apparatus is placed in a beaker and this 
again in a second vessel containing water at a fixed temperature. 
Magnus, in experimenting with such an arrangement, found that the 
heat-rays are partially absorbed by their passage through air: conduc- 
tive motion, if such existed, was masked by the stronger effect of 
radiation. 

Similar results were obtained by Magnus for the other gases examined 
by him, except in the case of hydrogen, in which he found that the 
temperature increases with the increase of density, and that even at 
the ordinary atmospheric pressure, hydrogen has a greater diathermancy 
than a vacuum. From this he concluded that hydrogen is similar to 
the metals as regards its conducting power. 

The apparatus used by Buff was similar to that of Magnus, except 
that he employs a brass cylinder cemented on to the glass vessel, and 
instead of the thin glass division between the two, he employs a thin 
metallic plate. The apparatus is packed in cotton-wool to preserve 
an even temperature. In place of the thermometer used by Magnus, 
Buff substitutes a thermo-electric pile consisting of German silver and 
iron wires joined with solder. 

The author discusses the observations of Magnus and Tyndall, and 
gives in a series of tables his numerical results obtained for the diffe- 
rent gases examined. With regard to the diathermancy of moist air, 
his results agree chiefly with those of Magnus, but not with Tyndall’s. 
He finds that the thermal conductivity of hydrogen and of other 
gases is far too small to admit of its being proved by the method 
which Magnus adopted. The assumption that the conductivity of 
hydrogen is similar to that of the metals, if by this statement any- 
thing more is meant than that hydrogen, like solid and liquid bodies, 
is capable of transmitting heat from molecule to molecule, is therefore 
not justified. 

On the other hand hydrogen possesses a diathermancy closely ap- 
proaching that of a vacuum. 
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Dry air absorbs from 50 to 60 per cent. of the rays of heat which 
it receives from a source heated to the boiling-point of water. 

The absorptive power of moist air surpasses that of dry air by a 
trifling percentage, but by no means to such a degree as hitherto 
assumed by certain physicists. 

Rock salt is not absolutely diathermanous for the so-called dark 


rays of heat, its thermal colour rather resembling that of dark air. 
J. M. T. 


The Temperature of Flames. By F. Rosetti (Deut. Chem. 
Ges. Ber., x, 2054).—For the determination of the temperature of 
flames, an element, consisting of two wires of iron and platinum, each 
‘3mm. thick, was inserted in a small porcelain tube closed at one end, 
and the point of junction of the metals covered with kaolin. The free 
ends were then connected by means of copper wire with a galvano- 
meter. The instrument was graduated by comparison with a thermo- 
meter for the lower temperatures, and for the higher by comparison 
with the numbers obtained with a calorimeter. 

The following results have been arrived at :— 

(a.) Non-luminous Bunsen flame, 17 cm. long :— 


Colourless flame mantle 
Violet zone 


In the dark central cone which had a length of 7 cm. :— 


1 cm. above the mouth of the burner .... 250°C. 
above 400 


b. With a closed Bunsen, burning with various mixtures of air and 
gas, or gas and carbonic acid, the following temperatures were obtained 
for the hottest part of the flame :— 


1 vol. gas and 2 vols. air 1260° C. 
25 


did not burn. 

1000 
860 > Flame 7 em. long. 
780 

did not burn.  & 


Incomplete Combustion. By L. Mryer (Deut. Chem. (es. 
Ber., x, 2117—2120).—In order to test the accuracy of Bunsen’s law, 
a mixture of water-gas and carbon monoxide was exploded in a 
eudiometer, and the composition of the residual gases determined. 
Only 7 experiments were made, and as only 5 of these were performed 
under similar conditions, no definite conclusions could be. deduced. 
The proportion of the water to that of the carbon dioxide formed is 
rather higher than in Bunsen’s, but lower than in Horstmann’s expe- 
rimerts. W. C. W. 
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On some Melting-points. By Brertuetot (Bull. Soc. Chim. 
[2], xxix, 3—4). 

1. Crystallised Phosphoric Acid, H;PO,, melts at 41°75°, and on 
cooling remains liquid until the temperature reaches 38°, when it soli- 
difies, the temperature rising simultaneously to 40°5°. 

2. Nitric Acid, HNO, (solidified by a mixture of solid carbon dioxide 
and ether) melts at —47°. This temperature is probably too low, 
owing to the presence of a trace of water. 

3. Chloroform melts at — 70°. 

4. Anhydrous Chlorine melts at — 75°. 

These melting points, with the exception of the first, were determined 
with an air-thermometer. L. T. O'S. 


Vapour-tensions of Compounds. By A. Naumann (Deut. 
Chem. Ges. Ber., xi, 33—35).—The author has shown in former papers 
that when a substance not miscible with water is distilled in a current 
of steam, the numbers of molecules of the two substances in the distil- 
late are proportional to their vapour-tensions at the temperature of 
distillation. According to this law, if w and W represent the actual 
weights of water and the other body distilled, m and M their mole- 
cular weights, and p and P their vapour-tensions, 


wW _ , _m Wp 
ee =p :P; whence P wu” 

On distilling anthraquinone with steam, it was found in three expe- 
riments that the distillate contained, for each 100 grams of water, 
0:23, 0°18, and 0°20 gram of anthraquinone, giving for the vapour- 
tension of the latter body, at 99°7°, 0°15, 0°12, and 0°13 mm. 

The vapour-tension of a substance not miscible with water may be 
arrived at by volatilising it with steam, and deducting from the total 
observed tension, b, that of water at the temperature of observation, 
in accordance with the equation 


P= bd—>p. 


The following are examples of vapour-tensions determined by both 
these methods :— 


Ethyl benzoate .... 
Naphthalene 


On Vapour-density Determination. By V. Murer (Dew. 
Chem. Ges. Ber., x, 2068—2073).—In this process, which is a modifi- 
cation of the method devised by the author for determining the vapour- 
density of high-boiling bodies (Deut. Chem. Ges. Ber., ix, 1216), the 
volume occupied by the vapour of a known weight of substance is 
measured by the quantity of mercury it displaces. For the details of 
the process the original paper must be consulted. W. C. W. 

uw 2 
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A New Method of Determining Molecular Weights. By A. 
Naumann (Deut. Chem. Ges. Ber., x, 2099—2102).—The author has 
recently shown (Deut. Chem. Ges. Ber., x, 1421, 1819, 2014) that when 
substances which are not miscible with water are distilled in a current 
of steam, the constituents of the distillate are present in a constant 
proportion. Theoretical considerations led to the conclusion (since 


q 


confirmed by experiment) that a = ‘. where g = the weight of 
M 

one constituent of the distillate, and m= its molecular weight, p = 
the tension of its vapour at the temperature ¢ of the boiling mixture 
under the barometric pressure b, G = the weight of the other con- 
stituent, M its molecular weight, and P the tension of its vapour at 
m Gp 

"a 

If one of the bodies is water, then m = 18, and the value of p will 
be found in Regnault’s tables of the tension of aqueous vapour; g and 
G are the weights of water and of the substance whose molecular 
weight is being determined in the distillate; and P=b—yp. The 
molecular weight of naphthalene was found by this method to be 113 
instead of 128. 

The author suggests that in some cases superheated steam might be 
advantageously employed. W. 0. W. 


the temperature ¢. From equation (1) it follows that M= 


Some Determinations of Molecular Weight. By W. Knecur 
(Deut. Chem. Ges. Ber., x, 2073—2074).—The density of the vapours 
of several high-boiling compounds was determined by v. Meyer’s pro- 
cess (Deut. Chem. Ges. Ber., ix, 1216), and the following results were 


obtained :— 
Retene, C,;;His. Fluorene. Stilbene. | Chrysene. 
Calculated .... 810 5°78 6°23 6°42 
Found ........ 8°28 5°77 7°89 7°95 
W. C. W. 

Gay-Lussac’s Law of Volumes. By H. Sainte Ciarr DeviLLe 
(Compt. rend., Ixxxiv, 1108—1112).—In the discussion which has 
recently taken place between M. Wurtz and the author respecting the 
molecular volume of chloral hydrate, it will be remembered that the 
latter chemist, rejecting the hypothesis of Avogadro, declined to admit 
that every molecule should correspond with a normal two-volume con- 
densation. 

In the present communication, after briefly reviewing the laws of 
Gay-Lussac, he proceeds to show that, under certain conditions, the 
atom of several elementary bodies is unquestionably capable of occu- 
pying different volumes: hence he concludes that it is not unreasonable 
to suppose that the molecule of elementary and of compound bodies 
may under certain conditions occupy different volumes, and conse- 
quently correspond sometimes with a four-volume, sometimes with a 
two-volume condensation. 

‘It will be admitted by every one, without entering into detailed 
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proof, that the atom of phosphorus and arsenic, as determined by 
chemical considerations, occupies in the gaseous state half the volume 
occupied by the atom of chlorine or nitrogen, at the same tempera- 
ture or pressure; and further, that the volume of the atom of oxygen 
in the form of ozone, and of sulphur in vapour at low temperatures, is 
less than the volume of ordinary oxygen and of sulphur-vapour at 
high temperatures. Why then, says Deville, should we attempt to 
force ourselves to believe that the molecule of every substance occu- 
pies the same volume under similar conditions, seeing that the atoms 
do not all occupy the same volume, and that it is quite within the 
bounds of possibility that neither oxygen, sulphur, phosphorus, nor 
arsenic, as we are acquainted with them, actually exist in such sub- 
stances as sulphurous anhydride, phosphuretted hydrogen, or arseniu- 
retted hydrogen. He argues further, that the doubling of the atomio 
weights of oxygen and sulphur, which was effected solely with the object 
of maintaining an hypothesis whose inutility can be demonstrated, is, to 
say the least, unnecessary ; that if the old equivalents be allowed still 
to represent the atoms, the atomic volumes of sulphur and oxygen 
are under ordinary conditions one-half of the atomic volumes of some 
other elements, such as chlorine and nitrogen. 

He considers that the vapour-density, as well as the nature of a 
body, varies with its internal thermic condition; that this variation, 
taking place in simple multiples only, does not affect the law of Gay- 
Lussac, while it unfortunately seriously compromises the hypothesis of 
Avogadro. 


Chemical Equilibrium between Hydrogen and Gaseous 
Iodine. By G. Lemoine (Ann. Chem. Phys. [5], xii, 145—253).— 
In this paper the author gives the detailed results of his investigations 
upon the conditions of chemical equilibrium of hydriodic acid, of which 
summaries have already been published. Hydriodic acid was chosen as 
a substance suitable for the study of the general phenomena of chemical 
equilibrium, since the two constituent elements are monatomic; they 
combine, or dissociate, without change of volume (at the temperature 
of the experiment), and the thermal effects of combination are very 
slight. The aim of the investigation is to show that, under given con- 
ditions of temperature and pressure, a mixture of the two corstituent 
gases in given proportions will attain sooner or later a detinite state of 
chemical equilibrium, in which only a certain proportion of the 
hydriodic acid possible is actually formed, varying with the tempera- 
ture, pressure, and proportions of the gases present, but always the 
same for the same conditions. The effects studied are those of heat, 
pressure, the action of mass, the action of porous bodies, of oxygen, 
and of light. 

Action of Heat and Pressure upon Hydriodic Acid or wpon Mixtures of 
the two Constituents in Equivalent Proportions.—The three temperatures 
chosen were 440°, 350°, and 260°. When mixtures of equivalent pro- 
portions of hydrogen and iodine were heated in closed glass bulbs for 
several hours, or at low pressures for two or three days at 440°, a 
State of equilibrium was attained in which between 20 and 30 p.c. of 
the hydrogen remained free. The effect of pressure was twofold. 


ee 
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At low pressures, the time taken to attain a state of equilibrium was 
much greater, while the amount of combined gas was somewhat less 
than at higher pressures. Thus at 4°5 atmospheres, 24 p.c. of hydro- 
gen remained free, while at 0°2 atmosphere 29 p.c. of hydrogen was 
free. When instead of a mixture of its constituents, hydriodic acid 
itself was heated, the experiments were not so satisfactory, and the 
resulting free hydrogen was not quite the same as in the former ex- 
periments. At 360° the process was very much slower, the mixture 
always requiring many days to arrive at a state of equilibrium. The 
results were similar to those at the higher temperature, but starting 
from the separated gases, the proportion combined was somewhat 
greater. When hydriodic acid was heated at 2 atm. pressure, exactly 
the same quantity of free hydrogen was obtained as was left when the 
mixture of hydrogen and iodine was heated at the same temperature 
and pressure, viz., 18°6 p.c. of the total hydrogen present. In the other 
cases the coincidence was not so close, but still somewhat near. At 
260° the combining and dissociating action took place, but so extremely 
slowly (the time being reckoned by months), that it was almost impos- 
sible to prevent accidents to the bulbs, and though the general nature 
of the phenomena is the same as at higher temperatures, no good 
determination of the state of equilibrium could be made. 

The Action of Mass.— When one of the elements was in excess of its 
equivalent proportion, it was still found that a definite state of equili- 
brium was arrived at, and more rapidly than in previous cases, and 
that the whole of the possible hydriodic acid was never formed, how- 
ever great the excess of one of the elements. As the proportion of 
iodine present to the hydrogen present gradually increased, the quan- 
tity of hydriodic acid formed gradually increased without any sudden 
changes in value. The effects of pressure were very slight, but still in 
the same direction as before. 

Action of Porous Bodies.—These seem to act only by bringing the 
molecules closer together, and, therefore, as is the case with high pres- 
sures, they lessen the time of attaining a state of equilibrium, but do - 
not sensibly alter the proportions in that state. 

Action of Oxygen.—Oxygen decomposes hydriodic acid, either 
gaseous or in solution, at ordinary temperatures, though the action is 
very slow. 

Action of Sunlight.—A solution of hydriodic acid is not affected by 
sunlight, nor does a mixture of iodine and hydrogen combine sensibly. 
On the other hand, gaseous hydriodic acid is decomposed by sunlight, 
and since there is no inverse tendency to recombine by the action of 
light, the decomposition is probably unlimited. In one case by ex- 
posure of a bulb to full daylight for a summer month, 80 p.c. of the 
acid was decomposed. J. i. P. 


Is the Decolorising Power of Animal Charcoal due to the 
Carbon or to Porosity? By F. Jicinsxy (Chem. Centr., 1877, 
138).—No direct answer is given to the question. The author states 
that during filtration (of sugar) the organic matters of the syrup, 
especially the colouring matters, and also the mineral salts, are 
absorbed by the surface attraction. The lime is withdrawn from the 
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syrup chiefly as calcium hydrate, and partly also as carbonate. In 
the process of purification the reverse takes place to a certain extent 
as regards the salts. These are taken away again from the carbon by 
the water. 

In the renovation of the charcoal, the calcium hydrate and carbo- 
nate are removed by the acid, and the sugar, together with absorbed 
organic matters, yields on fermentation first lactic and then butyric 
acid, thus reducing the complex organic matters to simple compounds. 
By the action of these acids, a part of the lime is converted into the 
calcium salts of the fatty acids, and these again are converted on 
heating into calcium carbonate, and the porosity is restored. The 
fermentation is much more important than the heating. 


S % A. 


Inorganic Chemistry. 


On Media free from Oxygen. By J. W. Gunnine (J. pr. Chem. 
[2], xvi, 314—322).—The object of this paper is to show that no 
satisfactory method has yet been found for proving the total absence 
of free oxygen in the vessels used for experimenting on the possibility 
of life in media free from oxygen. Among reagents proposed for the 
detection of residual oxygen is Traube’s solution of grape-sugar in 
caustic soda mixed with solution of indigo (Deut. Chem. Ges. Ber. 
(1877), x, 511), but this, according to the author, does not give con- 
clusive results: neither does the method recommended by Gratama 
(Onderzoek naar het gevoeligste reagens op zuurstof, Groningen, 1876), 
depending on the luminosity of phosphorus, since a piece of phos- 
phorus enclosed in the vacuum of a barometer tube may be rendered 
luminous again after the luminosity has ceased, by warming the tube 
or depressing it in the mercury. ‘The author recommends, as a much 
more delicate test, the white precipitate which potassium ferrocyanide 
gives at first when mixed with a ferrous salt, and which is rendered 
blue by. the action of oxygen. It is shown that the blue colour is not 
produced by decomposition of water: and also that the absence of 
free oxygen in a closed vessel is not warranted by the presence of 
reducing bodies such as sulphuretted hydrogen and sulphur dioxide. 


G. T. A. 


Presence of Hydrogen Peroxide in the Atmosphere. By 
Sercius Kern (Chem. News, xxxvii, 35).—The experiments were 
made in a village on the Neva, about twelve versts above St. Peters- 
burgh. The following table shows the quantity of hydrogen peroxide 
found in rain water during four months :— 
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Milligrams in one litre of Rain Water. 
Direction of Wind. 


SE. 8. . W. NW. 
03 . ' 05 Ol 
September... 0° 0°5 ‘ y 04 — 


The polar winds bring rain poorer in H,O, than the equatorial 
winds. 

The quantitative determinations were made by the method of 
Schone (Cent. Blatt. fiir Agrikult. Chem., June, 1875), which consists 
in adding to 25 c.c. of the rain water, 0°5 c.c. of a solution containing 
5 per cent. potassium iodide, and 0°5 c.c. of a weak aqueous solution 
of starch. The coloration is compared with a standard solution of 
hydrogen peroxide. A. J. C. 


The Dilatation, Viscosity, and Capillarity of Sulphur. By 
G. Pisati (Gazzetta chimica italiana, vii, 337—343).—The author 
has carefully determined the expansion of sulphur, his results differing 
somewhat from those of Moitessier (Recherches sur la dilatation du 
soufre). This is to be attributed to the fact that the latter, in order to 
expel the air, boiled his sulphur in the dilatometer, whilst the author, 
who employed crystals of native Sicilian sulphur, removed the air by 


means of the air pump. A table of the results obtained by the author 
with the sulphur crystals, and with sulphur modified by boiling, is 
given, and the difference in the increment of volume for equal incre- 
ments of temperature in the two varieties is very remarkable. At 
temperatures ranging from 135° to 185° the minimum for virgin sul- 
phar is at about 159°5°, whilst for sulphur altered by boiling it is 
165°. 

In the case of capillarity, also, the results obtained with virgin sul- 
phur differ greatly from those with modified sulphur. For the virgin 
sulphur there is a minimum at 157°, and a maximum at 171°, whilst 
with the modified sulphur the capillarity is generally greater than with 
the virgin sulphur; with elevation of temperature it increases slowly 
at first, more rapidly at 158°, and attains a maximum at 175°. 

The viscosity of the sulphur was determined in two ways:—l. By 
observing the time required for a hollow platinum ball to sink 
0°25 meters in fused sulphur. 2. The time required for the sulphur to 
rise in a capillary tube, under a known pressure. It was found that 
the viscosity of virgin sulphur attained a minimum at 157°, then 
increased rapidly, attaining a maximum at 195°. The viscosity of 
modified sulphur is generally more feeble than that of virgia sulphur, 
attaining a minimum at 155°, and a maximum at 200%. -C. E. G. 


On a Liquid contained in an Ancient Glass Vase. By Ber- 
THELOT (Bull. Soc. Chim. [2], xxix, 6—9).—The vase, which was 
sealed up, contained a clear, colourless, neutral liquid, having an m- 
sipid taste. It contained no organic matter, but on evaporation left a 
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residue, which consisted principally of sodium sulphate, mixed with a 
small quantity of calcium sulphate, and traces of silica and sodium 
chloride. 

The presence of silica and sodium sulphate is due to the action of 
the water on the glass, whilst the calcium sulphate and sodium chlo- 
ride were, probably, previously in the liquid. 

L. T. O'S. 

Hyponitrous Acid. By J. D. van per Piaats (Deut. Chem. Ges. 
Ber., x, 1507—1508).—Divers, in 1871 (Proc. Roy. Soc., xix, 425), 
prepared the silver salt of this acid by the action of sodium amalgam 
upon solutions of the alkaline nitrates, and subsequent precipitation 
with silver nitrate, in presence of acetic acid. The author, who has 
adopted the same method, appears to have obtained this salt in the 
pure state. Five analyses are given, all agreeing closely with the 
theoretical requirements of the formula, AgNO (Divers’ analyses 
showed a deficit of 1 per cent. Ag). It is an amorphous solid, of a 
pale yellow colour, and is not decomposed by exposure to diffused 
light. It may be boiled with water, without undergoing decomposi- 
tion : above 110° it appears to be decomposed, with formation of silver 
nitrate; if heated suddenly to 150° it decomposes with explosion and 
evolution of brown vapours. It is soluble in dilute nitric and sul- 
phuric acid, and is precipitated unchanged on neutralising the solu- 
tion. Sodium hydrate is without action on this body at temperatures 
below 70°. An aqueous solution of the free acid is obtained by decom- 
posing the silver salt, held in suspension in water, by an equivalent of 
hydrochloric acid. This solution liberates iodine from potassium 
iodide, and reduces potassium permanganate. It undergoes spon- 
taneous decomposition, gradually at ordinary temperatures, probably 
according to the equation, 2HNO = H.0 + N.0O. This resolution is 
at once determined by the action of concentrated sulphuric acid, both 
on the aqueous acid and the silver salt. This establishes the formula 
HNO as expressing the composition of the acid. C. F. C. 


Studies on the Phosphates. By E. Ertenmeyer (Liebig’s 
Annalen, exc, 189—190).—Phosphoric acid, being triatomic and 
bibasic, is capable of forming three series of salts, viz. :— 


Mono- Di- Tri-metallic phosphates. 
(PO,H;)Me (PO,H)Me, (PO,)Mey. 


If the metal or radicle of the base is univalent, the three salts are 
formed by the action of 1 mol. phosphoric acid on 1, 2, or 3 mols. of 
base respectively. If the radicle of the base is bivalent, the formation 
of the mono- and tri-metallic phosphates requires 2 mols. phosphoric 
acid to 1 or 3 mols. of base, but the dimetallic phosphate may be 
formed by the action of 1 mol. phosphoric acid on 1 mol. of base. In 
the case of trivalent metals, the formation of the mono- and di-metallic 
phosphates requires 3 mols. phosphoric acid to 1 and 2 mols. base 
respectively, but the trimetallic phosphate may be formed with 1] mol. 
base to 1 mol. phosphoric acid. If the radicle of the base is quadriva- 
lent, the di- and tri-metallic phosphates are formed from 4 mols. phos- 
phoric acid and 1 or 3 mols. of base—the dimetallic salt from 2 mols. 
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acid to 1 mol. base—and for sexvalent metals or radicles, the formation 
of the mono-, di-, or tri-metallic salt requires 6, 3, and 2 mols. phos- 
phoric acid to 1 mol. of base. 

Hence it appears that to form the smallest possible molecules of 
simple phosphates of polyacid bases, several molecules of phosphoric 
acid are for the most part required to 1 mol. of base ; and since the phos- 
phates of one series which contain 1 molecule of phosphoric acid, may, 

_by the influence of bases, or even of water, be changed into those of 
another series, so it appears probable that in phosphates formed of 
several molecules of phosphoric acid united with a polyacid base, the 
change from one series to another may be only partial, and that a 
“combined ” salt may result, belonging at once to two or more different 
series. Thus, in the case of manganese phosphates, it is possible to 
suppose the existence of a phosphate whose molecule is built up of 


H.PO, 

HpPo,Z Mm 

HPOX. 
PO,7 


The following investigation has demonstrated the existence of such 
““combined” salts, which on the one hand are mono-di-, and on the 
other, di-tri-metallophosphates. 


mono-, di-, and tri-manganese phosphate, 


Ne 


Manganese Phosphates. By E. ERLENMEYER and O. HEINRICH 
(Inebig’s Annalen, exc, 191—211).—Monomanganese phosphate is pre- 
pared by heating moist manganese sulphide with phosphoric acid; it 
separates from the red solution as a crust, consisting of concentric 
groups of four-sided prisms; excess of phosphoric acid was removed 
by washing with ether. This compound has the composition, 
Mn,(PO,H,), + 4H,0, thus agreeing with the results of Heintz 
(Pogg. Ann., lxxiv, 450). When heated to 100° it loses not only water, 
but phosphoric acid. When exposed to the air it undergoes no change, 
but if the air be saturated with moisture, it dissolves to form an acid 
solution, from which rose-coloured crystals separate out, possessing a 
glassy lustre, and having the compusition, Mn,(PO,H)., + 6H,0. 
This dimanganese phosphate is also formed when the monophosphate 
is treated with water; this latter compound Heintz described as 
soluble in water. This error must have arisen from his monophos- 
phate containing free acid, since even on treatment with large quan- 
tities of water, the dimanganese phosphate separates out. The filtrate 
from the crystals of the diphosphate formed by action of water on the 
monophosphate, yields, when boiled for some time, rose-coloured mono- 
clinic prisms of the di-trimanganese phosphate (Mnz);(PO,),(PO.H): 
+ 8H,0. 


Dimanganese Phosphate-—Monomanganese phosphate, when boiled 
with alcohol, as already shown by Heintz, forms the diphosphate. 
This compound may also be prepared in the crystalline state, by pre- 
cipitating a manganese salt with disodic phosphate, and dividing the 
fluid and precipitate into two portions, one portion being treated with 
hydrochloric acid till the precipitate is dissolved, and the other portion 
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added to this, whereupon, after a while, flesh-coloured plates separate 
out; or according to Debray’s method, which consists in adding alcohol 
to a solution of monomanganese phosphate containing free phosphoric 
acid, crystals of the diphosphate then separating out. After some time 
the crystals of the diphosphate have the composition Mn,(PO,H). + 
6H,0; and, according to Haushcfer, belong to the rhombic system. 
By the action of water in the cold, trimanganese phosphate is formed, 
whilst by the action of boiling water, di-trimanganese phosphate, 
(Mnz)5(PO,).s(PO.H) 4 + H.0O, is obtained. 


Trimanganese Phosphate.—This salt was obtained by Heintz’s method, 
viz., by the precipitation of manganese sulphate with an excess of 
disodic phosphate. Its composition is (Mn,);(PO,), + 14H,0; when 
dried over sulphuric acid it loses 7 molecules of water. The triphos- 
phate obtained by the action of cold water on the diphosphate differs 
from the salt prepared by Heintz’s method in losing, on exposure to the 
air, quantities of water varying with the state of the air, but resembles 
it in losing 7 molecules of water when dried over sulphuric acid. 

The authors do not find that boiling water acts on mono- or di-man- 
ganese phosphate to form trimanganese phosphate, as stated by Debray ; 
in each case di-trimanganese phosphate, (Mn,)5;(PO,),(PO.,H), + 8H,0, 
is formed. y. &. & 


The Sulphates of Vanadium Tetroxide. By B. W. Gertanp 
(Deut. Chem. Ges. Ber., x, 2109Y—2116).—When a solution of vanadium 
tetroxide in excess of sulphuric acid is heated for several hours to the 
boiling point of sulphuric acid, vanadyl sulphate, V.0..2S0,, separates 
out in the form of a dirty greenish-blue, sandy powder, insoluble in 
water and in hydrochloric and sulphuric acids. 

A clear, greenish-blue modification of this sulphate is obtained by 
heating the greenish-blue powder at 400° for 12 hours. In this state 
it dissolves completely when heated with water in sealed tubes to 130°, 
forming a deep blue solution, which, on evaporation over sulphuric 
acid, leaves a hard, resinous, transparent mass. 

Vanadyl sulphate unites with 3, 4, 7, 10, and 13 molecules of water. 
V.0,.2S0,.7H,0, described by Crow (this Journal, 1876, ii, 456), is 
formed when the resinous mass just mentioned is moistened with water, 
or dilute alcohol. On exposure to moist air, crystals containing 
13 molecules of water of crystallisation are obtained. 

V,02.280,10H,O was deposited in large, deep blue crystals by the 
Spontaneous evaporation of a solution of the amorphous sulphate. 
When heated at 100°, the crystals rapidly lose 5 molecules of water, 
and 2 more are slowly expelled at the same temperature, but the 
remaining 3 molecules are not driven off at 130°. 

Three acid vanadyl sulphates are known, viz., V2O.H.3SO,5H,O 
(described by Crow, loc. cit.), V,O.H.3S0,3H,0, and V,0,.H.380,2H,0. 
A solution of vanadium tetroxide in excess of sulphuric acid, after 
being heated at 120° for several hours, forms a crust of deliquescent, 
blue, transparent crystals, having the composition, V,0,.H.3S0,3H,0. 


— of this sulphate is decomposed by dialysis, losing sulphuric 
acid, 
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The blue crust is partly dissolved by water, but leaves a residue, 
consisting of shining scales of the sulphate containing 2 molecules of 
water of crystallisation. The same compound is easily obtained by 
heating the sulphuric acid solution of vanadium tetroxide at 140— 
160°, for several hours. 

The acid vanadyl sulphates, on precipitation, carry down other salts 
contained in solution. Double salts of vanadyl sulphates with sodium, 
potassium, and magnesian sulphates could not be oun” 

. ©. W. 

Note on Metallic Niobium and a New Niobium Chloride. 
By H. E. Roscor (Chem. News, xxxvii, 25).—It is to Marignac and 
Bloomstand that we owe a deliverance from the state of contradiction 
and uncertainty that surrounded the metals existing in such minerals 
as columbite and tantalite. They have independently proved that onl 
two metals in reality exist—niobium and tantalum, and that all the 
other supposed metals, pelopium, decinium, and ilmenium, are either 
simple mixtures of niobium and tantalum in varying proportions, or 
such a mixture containing, in addition, some other metals, such as 
tungsten, titanium, or iron. 

Niobium pentoxide (Nb.0;), niobium pentachloride (NbCl;), and 
niobium oxychloride (NbOCI;), as well as metallic niobium, and a new 
chloride of niobium, were prepared from several crystals of Greenland 
columbite, which has a specific gravity of 5°389, and contains, as 
Marignac has shown, little or no tantalum. 

The following results of analysis of the pentachloride and oxychlo- 
ride serve to show the purity of the material :— 


Pentachloride. Oxychloride. 
Calculated. Found. Calculated. Found. 
Nb.. 3462 34°38 Nb...... 43°42 42°93 
Cl .. 65°38 65°55 49°19 49°34 
i 7°39 773 


100°00 99°93 


100°00 + 100:00 


Metallic niobium is obtained as a bright steel-grey, shining, metallic 
crust, by passing the vapour of the pentachloride mixed with hydro- 
gen, repeatedly through a red-hot glass tube. The metallic crust is 
then strongly ignited in a porcelain tube in a current of hydrogen 
until no further evolution of hydrochloric acid occurs. Special pre- 
cautions are necessary to avoid as completely as possible access of 
traces of oxygen. : 

The metal, which had been prepared by two distinct operations, was 
analysed by converting it into the pentoxide by ignition in a current of 
air; the results of two analyses gave 96:14 and 97°18 per cent. of 
niobium respectively. Niobium takes fire and burns brightly to the 
pentoxide, a small trace of oxychloride being usually deposited from 
an impurity in the metal. When the metal was allowed, in one 1n- 
stance, to oxidise very slowly, the formation of an indigo-blue lower 
oxide was first observed, but on further heating this passed into the 
yellow pentoxide. 

The metal thus prepared contained only 0°27 per cent. of hydrogen, 


INORGANIC CHEMISTRY. 273 


thus proving it was not a hydride, as has been supposed. Metallic 
niobium is of a steel-grey colour, with a bright metallic lustre. It is 
not attacked in the cold by either dilute or concentrated hydrochloric 
or nitric acid, or by aqua regia. Strong sulphuric acid quickly dis- 
solves the metal, forming a colourless solution. At the ordinary tem- 
perature niobium does not take fire in chlorine gas, but it does so 
when gently heated, with formation of pentachloride and a trace of 
oxychloride, owing to the unavoidable presence of a small quantity of 
oxygen in the metal. The specific gravity of metallic niobium is 
7-06 at 15°5°. 

Niobium trichloride, NbCl;. The vapour of niobium pentachloride 
when passed through a heated glass tube, is slowly decomposed, with 
formation of a black deposit of trichloride. Niobium trichloride 
is generally obtained as a black crystalline crust, having almost a 
metallic lustre, and closely resembling a film of sublimed iodine; it is 
sometimes deposited in long needle-shaped crystals, which exhibit a 
dichroic lustre. The trichloride is non-volatile ; it is not deliquescent, 
and is not decomposed by water or ammonia. Dilute nitric acid at once 
converts it into niobic and hydrochloric acids. When heated in the 
air it emits dense fumes. 

The analysis of the trichloride was made by decomposing it, in some 
cases, by nitric acid directly, and in other cases by fusion with sodium 
carbonate, and treating the fused mass with nitric acid. The numbers 
obtained in three experiments closely approximate to those required 
by the formula NbC]. : 

When the vapour of niobium oxychloride is passed over red-hot 
charcoal in an atmosphere of carbon dioxide, no change occurs, but 
the pentachloride is obtained when the carbon dioxide is replaced by 
chlorine. 

A remarkable action occurs when the trichloride is heated in a 
current of carbon dioxide ; this gas is decomposed, and a white subli- 
mate of oxychloride is obtained with the corresponding quantity of 
carbon monoxide. The oxychloride on analysis gave Nb = 3°48 p.c.; 
Cl = 47:03; O = 9°49. 

In two experiments the quantity of the gas obtained was found to 
correspond closely with the theoretical amount. 

A decomposition of carbon dioxide by a metallic chloride has 
hitherto not been observed. Phosphorus trichloride absorbs free oxy- 
gen on distillation in the air, with formation of oxychloride, but does 
not decompose carbon dioxide. A. J. C. 


_ Density of Solid Mercury. By J. W. Mauuer (Phil. Mag. [5), 
iv, 145—151).—The specific gravity of solid mercury as given by 
different authorities varies between 14 and 15°19. Schulze obtained 
experimentally the number 14°391, but does not mention the tempera- 
ture; Biddle’s result was 14485 at —60°C., a temperature whose 
correctness is doubtful, if not improbable. The imperfections of the 
instruments employed, and the comparative ignorance of the constants 
necessary for correction at the time these determinations were made, 
render.the exactness of the above results very questionable. In rede- 
termining the specific gravity of solid mercury, the author employed 
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a cylindrical glass flask of about 58 c.c. capacity, connected by a nar- 
row glass tube with a smaller reservoir of about 25 c.c. capacity; the 
latter vessel was accurately stoppered. The capacity of the larger 
vessel, when filled up to a fine mark on the connecting tube, was de- 
termined by weighing water and mercury in it: the cubical coefficient 
of expansion of the glass was found by weighing it, filled to the mark 
with mercury at different temperatures. Using a carefully corrected 
alcohol thermometer, the density of alcohol at —39° was taken, and 
then its coefficient of expansion for temperatures near that required 
for freezing mercury was found. A quantity of mercury, weighing 
558°9353 grams, and carefully purified by nitric acid and subsequent 
distillation, was now introduced into the apparatus; alcohol was 
poured upon the mercury, and brought exactly to the mark when the 
mercury was frozen and all alteration in the height of the alcohol had 
ceased, the temperature of the freezing-mixture being at the same 
time accurately noted. After regaining the temperature of the room 
the apparatus was weighed: the weight of alcohol contained in it was 
found by substracting the weight of the glass and the weight of the 
mercury ; the volume of alcohol, calculated from data mentioned above, 
when stubstracted from the corrected volume of the larger vessel, gave 
the volume of the known weight of solid mercury. 

The mean of three closely concordant results is 14°1932, this number 
representing the density of solid mercury at its fusing point as referred 
to water at 4° C. taken as unity. 


Platonitrites and Diplatonitrites. By L. F. Nitson (J. pr. 
Chem. [2], xvi, 241—278).—In the year 1861 Lang discovered a 
double salt of platinum, which was produced on heating mixed solu- 
tions of potassium platinochloride and potassium nitrite (J. pr. Chem., 
Ixxxiii, 415). The composition of the salt was found to agree with the 
formula K,Pt(NO,),, but its constitution was not then understood. 
Blomstrand afterwards (J. pr. Chem. [2], iii, 186) assigned to the salt, 
on theoretical grounds, the formula (K—O—NO—NO—O),Pt, in 
which the platinum plays the part of a diatomic element; and this 
formula was supported by the fact, discovered by Blomstrand, that the 
salt readily takes up two atoms of chlorine or bromine to form a com- 
pound of tetratomic platinum. On this view the salt may be regarded 
as containing the negative radicle platotetranitrosyl— 


—ON—NO—O 
—ON—NOo—07 Ft: 


and accordingly the corresponding acid may be called platotetranitrous, 
or simply platonitrous acid, and its salts plutonitrites. 

‘The following platonitrites have been prepared and analysed by the 
author. Except where otherwise stated, they were obtained by decom- 
posing barium platonitrite with the sulphates of the respective bases. 

Potassium Salt, K,.4NO,.Pt.—Crystallises from mixed solutions of 
potassium platinochloride and potassium nitrite in small colourless 
brilliant four- or six-sided prisms. It crystallises without water from 
a solution of potassium chloride, but with 2 mols. of water from aque- 
ous solution. 
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Rubidium and Cesium Salts, Rb,.4NO,.Pt and Cs2.4NO,.Pt.—Ob- 
tained by decomposing silver platinonitrite with rubidium or cesium 
chloride. Crystallise in small colourless or faintly-yellow transparent 
needles, which are permanent in the air and at 100°, and dissolve 
sparingly in water. The rubidium salt crystallises with 2 mols. of 
water on spontaneous evaporation of a dilute solution. 

Ammonium Salt, (NH,)2.4NO..Pt + 2H,O.—Formed by triturat- 
ing equivalent proportions of silver platonitrite and ammonium chlo- 
ride with a little water. Crystallisesin brilliant colourless or yellowish 
six-sided rhombic prisms, which are permanent in the air, but lose 
their water over sulphuric acid. The salt is decomposed with explo- 
sive violence when heated in the slightest degree over an open flame, 
leaving a bulky residue of spongy platinum. 

Thallium Salt, Tl,.4NO,.Pt.—Crystallises in small brilliant, colour- 
less, semi-transparent prisms, very sparingly soluble in cold water, and 
stable in the air and at 100°. 

Sodium Salt, Naz.4NO,.Pt.—From the silver salt and sodium chlo- 
ride. Crystallises in long colourless six-sided rhombic prisms, easily 
soluble in water, and permanent at 100°. 

Lithium Salt, Li..4NO2.Pt + 3H,0.—Obtained as the last. Crys- 
tallises in beautiful short rhombic prisms, which dissolve easily in 
water, turn moist in the air, and give off their water of crystallisation 
at 100°. 

Silver Salt, Age4NO..Pt.—Obtained by decomposing potassium 
platonitrite with silver nitrate, and crystallising the product repeatedly 
in presence of excess of silver nitrate. Small yellowish monoclinic 
four-sided prisms, permanent in the air, and sparingly soluble in cold 
water. 

Calcium Salt, Ca.4NO..Pt + 5H,0.—Obtained by double decompo- 
sition of the silver salt and calcium chloride. Forms thin yellowish 
oblique four-sided prisms, which are permanent in ‘moist air, but 
efforesce over sulphuric acid, and lose the whole of their water at 100°. 
The salt is very easily soluble. 

Strontium Salt, Sr.4NO,..Pt + 3H,O.—Obtained as the last. Forms 
large colourless or yellowish six-sided prisms, which dissolve easily in 
water, lose two-thirds of their water at 100°, and bear a high tempera- 
ture without decomposition. 

Barium Salt, Ba.4NO,.Pt + 3H,Q.—Obtained as the calcium salt. 
Crystallises very readily in colourless briiliant tables or prisms, 
sparingly soluble in cold water, and permanent in the air. 

Lead Salt, Pb.4NO,.Pt + 3H,O0.—Obtained as the calcium salt. 
Crystallises over sulphuric acid in yellow opaque six-sided monoclinic 
prisms, which lose their water at 100°. 

Magnesium Salt, Mg.4NO,.Pt + 5H,O.—Colourless transparent six- 
sided monoclinic prisms, easily soluble in water, permanent in the air 
and s 100°, but decomposed by gentle heating, swelling up enor- 
mously. 

Manganese Salt, Mn.4NO,.Pt + 8H,O.—Crystallises in beautiful 
large rose-red triclinic prisms, which gradually turn darker in the air. 
Blackens at 100°, evolving nitric oxide. 

Cobalt Salt, Co.4NO,.Pt + 8H,0.—Forms large red prisms, isomor- 
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phous with the last. Easily soluble in water; permanent in the air; 
decomposed at 100°. 

Nickel Salt, Ni.4NO,.Pt + 8H,0.—Beantiful green transparent very 
thin tables or laminz, which are easily soluble in water and permanent 
in the air, but decomposed at 100°, giving off red vapours. 

Copper Salt (basic) 3(Ca.4NO,.Pt) + CuO + 18H,0.—From the 
barium salt and cupric sulphate. Crystallises in golden-yellow deli- 
cate needles, which are decomposed by water, giving a green solution 
and a dark-coloured precipitate. 

Copper Salt (normal), Cu.4NO,.Pt + 3H,0.—Crystallises from the 
mother-liquor of the preceding salt in very small green needles, which 
dissolve easily in water. Decomposed at 100°. 

Zine Salt, Zn4NO,..Pt + 8H,O.—Large colourless or yellowish 
transparent crystals, isomorphous with those of the manganese, cobalt, 
and nickel salts. Easily soluble in water. Decomposed at 100°. 

Cadmium Salt, Cd.4NO,Pt + 3H.—Large yellow transparent mo- 
noclinic prisms, easily soluble in water, and efflorescent in the air. 
Gives off its water at 100° without further decomposition. 

Mercurous Salt, Hg.4NO,.Pt + Hg.O + H,0.—Precipitated on 
mixing solutions of potassium platonitrite and mercurous nitrate. 
Small pointed prisms nearly insoluble in water, and becoming anby- 
drous at 60°. 

Aluminium Salt, Alz.(4NO2.Pt); + 14H,0.—Large colourless appa- 
rently cubical crystals, very easily turning red owing to formation of 
diplatonitrite (see below). Decomposed at 100°. 

Yttrium Salt, Y;.(4NO,.Pt); + 9H,O.—Small lemon-yellow oblique 
four-sided prisms, permanent in the air and easily soluble in water. 
Tlie mother-liquor deposits a salt with 21 mols. of water, in long 
colourless or yellowish crystals, which lose 18 mols. of water at 100°. 

Erbium Salt, Er2.(4NO,.Pt)3 + 9H,0.—Small yellow oblique four- 
sided prisms, easily soluble in water and permanent in the air. 
Another salt containing 21 mols. of water is deposited from the mother- 
liquor in large reddish crystals. 

Cerium Salt, Ce,.(4NO,.Pt); + 18H,0.—Yellowish oblique four- 
sided tables or rhombohedrons, easily soluble in water. The salt 
quickly undergoes alteration in the air and loses 15 mols. of water at 
100°. 

Lanthanum Sali, Laz.(4NO,.Pt); + 18H,0.—Closely resembles the 
preceding. Dissolves very easily in water, and deliquesces in moist 
air. 

Didymium Salt, Di,.(4NO,.Pt); + 18H,O.—Resembles the last two. 
Easily soluble in water; permanent in dry air; loses five-sixths of its 
water at 100°. 

Beryllium, ferrous, ferric, and indium platonitrites could not be pre- 
pared, owing to the tendency of their solutions to give off nitrous 
acid and form more stable compounds, as represented by the general 
equation— 


2(R—O—NO—NO—O),Pt = (R—O—NO—NO—O—Pt),0 + 
2(R.O.NO) + N,0O3. 


The new salts thus formed are called by the author diplatonitrites, the 
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negative radicle in them containing twice as much platinum as the 
radicle of the platonitrites. Some of the platonitrites described above 
are also partially decomposed in such a manner as to yield diplatoni- 
trites when their solutions are heated. Of this class of salts the fol- 
lowing have been analysed. 

Beryllium Salt, Be.(2NO,.Pt),.0 + 9H,O.—Red prismatic crystals, 
sparingly soluble in water, forming a bright-yellow solution. Loses 
two-thirds of its water at 100°. 

Ferric Salt, Fe,.(2NO,.Pt)s.0; + 30H,O.—Resembles the beryllium 
salt. Easily soluble in hot water. Loses four-fifths of its water at 
100°. 

Indium Salt, In,.(OH)2.(2NO,.Pt),.0. + 10H,O.—Very small red 
needles sparingly soluble in water, forming an orange-red solution. 

Silver Salt, Ag, (2NO..Pt)2.0.—Tufts of greenish very small four- 
sided prisms, insoluble in water. 

Aluminium Salt, Al,.(OH)2.(2NO,.Pt),.0. + 10H,O.—Brilliant 
orange-red small needles, permanent in the air, easily soluble in hot 
water and alcohol. 

Chromium Salt, Cr2.(OH),».(2NO..Pt),0. + 24H,0.—Small red 
crystals forming a greenish-violet solution in water. Gives off 18 
mols. of water at 100°. J. R. 


Mineralogical Chemistry. 


Bischofite, a New Mineral from the Stassfurth Mines. By 
KE, Pre1rrer (Arch. Pharm. [3], xi, 296—305).—Bischofite, or hy- 
drated magnesium chloride, is found with carnallite in cavities, and 
as a crust on rock-salt in the above mines. The crystals of bischofite 
often contain microscopic crystals of sodium chloride, and may be dis- 
tinguished from carnallite by the fact that they are very deliquescent, 
harden on exposure to a temperature of 40—45°, but deliquesce when 
the temperature falls: this property is not possessed by carnallite. 
The colour is white or transparent, hardness 1-7, and specific gravity 
165; when heated, they give off water and hydrochloric acid, becoming 
Opaque at the same time. The composition of bischofite appears to be 
MgCl, + 6H,O. When heated on platinum it leaves a residue of 
magnesium oxychloride. A description of the position of the layers 
in which this mineral and carnallite are found is also given. 

E. W. P. 

Penetration Twins of Orthoclase, from Cornwall. By H. 
Laspeyres (Jahrb. f. Min., 1877, 529—530).—The author examined 
a fine pseudomorphous penetration-twin crystal: of tin-stone after 
orthoclase, from Redruth, Cornwall, and found the twin law to be one 
entirely new to orthoclase, viz.: ‘“ the twin-plane a face of oP.” The 
two halves of this penetration-twin were extremely well developed 
contact-twins according to the Carlsbad law, viz.: ‘ the two indi- 
viduals of each Carlsbad-twin being a right and left crystal.” 

C. A. B. 

VOL. XXXIV. a 
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Crystals of Analcime from the Kerguelen Islands. By H. 
Laspeyrres (Jahrb. f. Min., 1877, 530).—Fine crystals of analcime 
from the above-mentioned locality, 10 mm. in size, often exhibit on 
the cubical edges of 202, very narrow but well defined faces of the 
form 30. No other faces are observed. This triakisoctohedron 30 is 
the first observed to occur on analcime. C. A. B. 


An Analysis of a Crystal of Desmine of Unusual Form from 
the Faroe Islands. By Hepp.e (Jahrb. f. Min., 1877, 530—531). 
Crystals of desmine are generally tabular through the predominance 
of oo P&, but the specimen in question was characterised by the pre- 
dominance of oc Po. Spec. gr. = 2103. Chem. comp. as follows, 
viz. :— 

SiO.  Al,O3. FeO, (CaO. KO. NaO. 4H,0. 
58:79 14613 047 9534 0232 0324 17-298 = 101-261 


The desmine analysed by Heddle is found on Bordoe, south-west of 
the Bay of Waii or Hoiwig, in amygdaloid, accompanied by large 
rhombohedrons of chabasite. C. A. B. 


Homilite, a Mineral from Brevig, Norway. By S. R. Pau- 
KULL (Jahrb. f. Min., 1877, 5836—537).—This mineral is accompanied 
by erdmannite and melinophane, and occurs at Stockoe, near Brevig. 
Colour, black to brownish-black. Resinous to vitreous lustre, and 
only slightly transparent in thin fragments. H.=5°5. Spec. gr. 
3°28. Fuses easily to a black glass, and is completely and easily 
decomposed by hydrochloric acid. Chem. comp. as follows, viz. :— 


SiO,. Fe0. Fe,0;. Al,O3. CaO. MgO. Na,0. 
31°875 16°25 2°145 1:50 27°275 0°52 1:09 


K,0. Loss on ignition. B,O3. 
0°41 0°41 18085 = 100°00; 


from which result (after deducting Fe,0;) the formula— 
3(Ca0.FeO).2Si0,.B.0s, 


is obtained. Homilite crystallises either in the rhombic or in the mono- 
symmetrical system, according to A. E. Nordenskidld, the inclination 
of the vertical axis to the clinodiagonal being almost 90°. a: b:¢= 
1 : 0°6362 : 0°6473. The forms observed were 0 P%.aoP.oP2. 
P.P3.P%. The angles for these forms measured and calculated 
are as follows, viz. :— 

“i Observed. Calculated. 

oP =: wP2 160° 48’ 160° 38’ 

oP2 : wP2 103° 41’ 103° 40’ 

oP2 : P& 115° 18’ 115° 18 

PS: P 116° (about) 162° 38’ 

oP : P 139° 39’ 140° 20’ 


Homolite therefore closely resembles datolite both chemically and 
crystallographically. C. 
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Mineralogical Notes. By A. E. NorpEnsKIOLD (Jahrb. f. Min., 
1877, 537—538).—Thorite, from the Felspar-quarry, near Arendal. 
This mineral is accompanied by fergusonite and orthite, and occurs in 
large reddish-brown zircon-like crystals, attached to black mica, and 
enclosed in ochre-coloured orthoclase. One crystal measured 63 mm. 
in length, and exhibited the form 0 P.P, the faces being rough and 
dull. The substance of these crystals is isotropic, so that they can 
be classed as pseudomorphs, most probably of thorite after zircon. 
The occurrence of amorphous substances in quadratic, rhombic, and 
monosymmetrical forms is peculiar to many minerals (containing rare 
elements) which are found in pegmatitic veins. Thorite from Arendal 
is resin-brown, almost opaque, dull, with a resinous lustre, easily 
soluble in hydrochloric acid. Fracture slightly conchoidal. H. 4°5. 
Spec. gr. 4°38. Chem. comp. as follows, viz. :— 


SiO». P,05. Ca. MgO. Ce,03;  Thoria. Mm. 
17°04 0°86 1:99 0°28 1:39 50°06 trace 


Fe,03. Ur0. PbO. HO. 
7°60 9°78 1:67 9°46 = 100°13 


From this result it appears that Arendal thorite probably contains 
apatite, limonite, and a compound of lead. 

Crytolite from Ytterby.—Found in company with fergusonite, xeno- 
time and arrhenite in very brittle quadratic crystals which are gene- 
rally attached to black mica. The crystals are yellowish-brown, 
transparent, and appear to be a combination of the prism and pyra- 
mid of the second order, with a dodecahedral type. H. = 5°5—6. 
Spec. gr. 3°29. Chem. comp. as follows, viz. :— 


Erbia and 
Si0,,  ZrO,. Yttria. Ce,03; CaO. MgO. FeO. 48,0. 
27°66 41°78 8°49 3°98 5°06 1:10 trace 12°07 = 10014 
Be,0, is not present. , 
C. A. B. 


Manganosite and Pyrochroite from the Mossgrube, Nord- 
mark, Wermland. By A. Ssécren (Jahrb. f. Min., 1877, 538— 
539).—These rare minerals were found in a porous limestone-rock 
which is both weathered and massive. They are accompanied by a 
peculiar greenish-yellow or brownish garnet, and a microscopical 
olivine-like mineral, the whole occurrence exactly resembling that of 


Laangbanshytta. C. A. B. 


Perowskite as a Microscopical Constituent of Bohemian 
Nepheline-picrite. By E. Boricxy (Jahrb. f. Min., 1877, 539 
40).—The specimens examined came from the neighbourhood of the 
Devin, near Wartenberg, and closely resembled (mineralogically and 
chemically) the picrite of Tschermak, differing however from that 
particular rock in the constant occurrence of nepheline and perowskite. 
The latter mineral is found in sharply defined crystals, having a 
diameter of 0°01 to 0°02 mm., with a greyish-white, violet-grey, or 
yellowish-brown colour in transmitted light; the centre of each crystal 
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appearing black and impellucid. The streak of perowskite is blackish- 
grey, semi-metallic, with a strong shimmering lustre. It is also one 
of the first formations from the magma of the nepheline-picrite, being 
embedded in the nepheline, olivine, and biotite mixture, and having 
undergone no perceptible change with the alteration of the surround. 
ing magma or cement. Olivine is one of the chief constituents of 
nepheline-picrite, and the outlines of its crystal sections are mostly 
fresh, whilst the nepheline crystal-outlines, on the contrary, generally 
exhibit a more or less complete decomposition and various enclosures. 
The constitution of the nepheline-picrite is as follows :—Olivine, 37 
per cent.; nepheline, 13 per cent.; biotite, 3 per cent.; magnetite, 5 
per cent. ; iron pyrites, 0°2 per cent. ; apatite, 2°8 per cent.; perow- 
skite, 45 per cent.; picotite, 15 per cent.; cement, 32 per cent. 
Total, 99:0 per cent. 

The author points out that this is the first time that perowskite has 
been found in an eruptive rock. C. A. B. 


The Lherzolite, or Olivine-rock of the Ariége (Pyrenees). 
By Bonney (Jahrb. f. Min., 1877, 540—541).—Zirkel described the 
mineralogical and geological characteristics of this rock (Juhrb. /. 
Min., 1867, 746); but Bonney made a microscopical examination of it, 
and found it to contain olivine, enstatite, diopside, picotite, and 
particles of a mineral resembling magnetite. 

Microlites are rare. The olivine occurs in round grains, the diop- 
side with crystalline outlines, and the enstatite with long irregular 
outlines. The olivine has apparently crystallised out the first, and 
the picotite the last; the former sometimes contains peculiar worm- 
like hollows, which are occasionally empty, and also occasionally filled 
with a brown substance. The enstatite is colourless (in polarised 
light, light grey or blue), granular, has a distinct cleavage parallel to 
oo P&, and contains peculiar zones penetrating the easiest cleavage 
direction at right angles, and no doubt brought about by long fine 
hollows, or through microlites. The diopside has a beautiful green 
colour in thin sections, and a distinct cleavage direction. The pico- 
tite occurs in irregular isolated grains of a dark-green or brown colour, 
and penetrated by distinct cracks. The olivine constitutes about two- 
thirds of the whole rock, and is often partially decomposed into ser- 
pentine. C. A. B. 


Mineralogical Notices from Elba. By G. Roster (Jahrb. f. 
Min., 1877, 531—536).—The minerals described below are either en- 
tirely new to Elba, or from hitherto unknown localities in that 
island. 

Picroalumogen is a new species which the author discovered in 
aluminous slate in the iron-mine of Vigneria, not far from some 
masses of serpentine, and associated with sulphur and melanterite as 
products of the decomposition of iron-pyrites. It occurs in stalactitic, 
knotty, radio-fibrous, semi-transparent masses, which have a white 
colour, a rose-red tarnish, and an acid, bitter taste. It is uncertain 
whether this substance crystallises in the mono-symmetrical or in the 
asymmetrical systems. Streak white, with a reddish tinge. When 
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picro-alumogen is heated, it melts in its water of crystallisation, swells 
out considerably, and becomes cloudy and porous. Water dissolves it 
easily, the solution having an acid reaction, and depositing acute 
gypsum-like crystals on slow evaporation. Chemical composition as 
follows, viz. :— 


MgO. Al,03. Sy. K,0. CoO  4H,0. 
8189 9160 36387 0386 trace 45°690 = 99°812 


From this analysis the formula, 2MgSQ,.Al,S;0,. + 28H,0, is ob- 
tained, from which it appears that picroalumogen very closely re- 
sembles pickeringite (MgSO,.A1,8;0;. + 22H,O), differing only in the 
greater amount of magnesium sulphate and water. A very interest- 
ing fact connected with picroalumogen is its connection with related 
compounds: for if to a mixture of the sulphates of magnesium and 
aluminium a little sulphuric acid be added, and the whole allowed to 
evaporate spontaneously, knotty groups of prismatic crystals separate 
out, which proved on analysis to have a composition corresponding with 
the following formula, viz.: 3MgSQ,.Al.8,0,. + 36H,O, so that picro- 
alumogen occupies a position between the latter compound (not yet 
known to occur in nature) and pickeringite. Picroalumogen is not a 
mechanical mixture of two sulphates, as the crystals were found to be 
homogeneous. 

Marmatite (Zn3FeS,), is found crystallised in cubes, in combination 
with the tetrahedron, the faces of the former being rough and the latter 
smooth. The exterior of the crystals has a dull, brown to black 
colour, whilst the interior is reddish-brown, with a metallic lustre. 
Streak reddish, H. = 4. Spec. gr., 3°92. Found in the iron mines of 
Rio and Torre della Marina, in quartz. 

Cerussite is found in acicular, opaque, white, lustrous prisms, some- 
a 12 mm. in length, attached to limonite. Locality, Cavacce, near 

io. 

Asbolite occurs enclosed in ochrey limonite, accompanied by ery- 
thrite, in the Vallone di Capo Calamita. 

Orthoclase is widely distributed throughout Elba, in granite and 
quartz-porphyries; also particularly fine in the augitic iron-stones of 
Rio. Near Vigneria it occurs as adular, in talcose and chloritic 
quartzite, accompanied by tetrahedrons of copper-pyrites. At Rio it 
occurs attached to augite, and associated with ilosite. The orthoclase 
crystals in the quartz-porphyry of Laconella are completely changed 
mto kaolin. 

Silicate of Copper, or Chrysocolla, is found always in limonite, with 
other copper ores at Capo Calamita, in stalactitic forms, with knotty 
masses ; also in crusts and deposits, but never crystallised or crystalline. 
It is also occasionally found on magnetic iron. 

Chalcantite, (CuSO,+5H,O), always found in the iron ores at 
Capo Calamita, not crystallised, but as a crust or efflorescence. 

_ Uranite is found in the island of Montecristo, in a geode of granite, 
situated between orthoclase ; is rare in Elba. 

Arsenical-pyrites (Mispickel).—Found in the granite of Montecristo. 
Massive, blue-grey. H. = 5—6. 

Magnetic iron sand has lately been found delineating a granite vein, 
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accompanied by an excess of mica, at Grotta d’Oggi, near San Piero, 
The upper part of the magnetic iron deposit is partially decomposed, 
and contains numerous black magnetite crystals, some of which exhibit 
a bronze-like tarnish. The crystals, which are octohedrons or rhombic 
dodecahedrons, or combinations of both, have a diameter of frum } to 
1 centimeter, and are strongly polar-magnetic. Lower down in the 
vein-stone the magnetite crystals increase in size, but are less freely 
crystallised. Magnetite also occurs in the green diorite slate, at 
Caviere, near San Piero, but it is not so strongly magnetic as that 
found in the granite, and not crystallised. 

Limonite has been found by the author pseudomorphous, after iron- 
pyrites, at Facciatoria, near San Piero, in a granite geode. 

Tourmaline is very widely spread throughout Elba. Foresi and the 
author examined a large number of specimens, and found that most 
of the apparently black-coloured tourmaline crystals were in reality 
red ; for instance, 385 crystals were examined, and only 18 were found 
to be really black, the majority having a garnet-red or wine-red colour; 
a few exhibited two colours (red and green) on the same individual. 
On attached crystals which exhibit two colours, it appears that the 
green colour is nearest to the base, whilst the red colour fills up the 
intervening space to the terminals; the colours are, however, not 
sharply separated from each other into two distinct portions, but each 
of them occurs twice in succession alternately. One red crystal exhi- 
bited a fine green ring at its terminal. 

Vesuvianite occurs in a quartz vein in the granite, near il Prato 
(San Piero), in clefts andin small geodes. The crystals are numerous, 
and closely resemble rhombic dodecahedrons in form, and were formerly 
mistaken for garnets. H=6°5. Spec. gr. 3°722—3°788. The prism 
of the first order predominates; the prism of the second order is very 
slightly developed, whilst the pyramid of the first order terminates the 
crystals. The marble of il Prato also encloses garnet and vesuvianite, 
the latter being characterised by a well-defined basal plane, and a 
striation upon Po. 

Thulite occurs at Campo a Peri, not freely crystallised, but in aggre- 
gations and veins on clefts in the diallagite of that district. 

Opal is found as perlite and fiorite, in the neighbourhood of San 
Piero, in kaolin, also as a crust and globular. At Vallicella, in the 
same neighbourhood, opal occurs unusually pure as hyalite, in cavities, 
in a granite vein. The opal of Sant Ilario and San Piero encloses 
garnets, those of the former locality being light yellow, and those 
from the latter locality, black. 

Barytes is found on calcite at le Serre and le Cavine, both localities 
being in the neighbourhood of San Piero. The crystals of barytes are 
tabular, varying from 5 to 25 mm. in size, and exhibit the combination, 
OP.co P.cc P &, accompanied by pseudomorphs of limonite after 1ron- 
pyrites, in the form of cubes, or a combination of the cube with the 
octohedron. 

Quartz was found at Palombaia, near San Piero, in extraordinary crys- 
tals, having numerous faces; these crystals have been described by Bom- 
bicci, vom Rath, and D’Archiardi. A new locality was afterwards dis- 
covered by Celleri, at Golfo della Biodola, on the read from Portoferraio 
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to Marciana. The quartz from Polombaia is fonnd partially free and 
distributed about in the detritus of clefts and hollows ‘n the rock, and 
partially in nests in a quartzite, which is either coarse-grained, pulve- 
rulent, with an ochre-yellow colour, or else massive and white. The 
crystals found in the detritus in the clefts are characterised by the 
roundness of their faces, edges, and angles, having in fact the appear- 
ance of molten glass. Again, the crystals found in the quartzite do 
not exhibit very marked alterations in their exterior. Similar appear- 
ances were observed on quartz crystals from the Golfo della Biodola. 
The author ascribes the peculiar formation of these quartz crystals to 
an interrupted crystallisation, and not to any chemical action. 


A. B. 


Organic Chemistry. 


Distillation of Oil of Turpentine and Carbon Tetrachloride 
by Steam. By Atex. Naumann (Deut. Chem. Ges. Ber., x, 1819— 
1821).—The author finds, by a method of experiment already detailed 
(Deut. Chem. Ges. Ber., x, 1421; p. 47 of this volume), that in the case 
of oil of turpentine, the temperature of the vapour is 1°6° above that 
of the liquid, and that 71 volumes of water distil over for every 
100 volumes of the oil. 

In the case of carbon tetrachloride, the vapour-temperature is 1-0° 
above that of the liquid, and for every 100 volumes of the tetrachlo- 
ride, 6°6 volumes of water distil over, thus showing that the regularities 
observed in the distillation of liquids, such as benzene, toluene, &c., 
which float on water, are found to hold in case of liquids which are 
heavier than water. r ©. 


Preparation of Alcoholic Chlorides, and their Application 
in the Manufacture of Colouring Matters. By P. Monner and 
F. Revervin (Bull. Soc. Chim. [2], xxix, 106—108).—Methyl alcohol 
and hydrochloric acid are heated to 100° under a pressure of 30—35 
atmospheres, and the methyl chloride thus obtained is passed into an 
alkaline solution of methyl-violet in methyl alcohol, until the solution 
is saturated, when it is heated to 95° under a pressure of 4 or 5 atmo- 
spheres. 

_ The product thus obtained is distilled with an alkali, and the solu- 
tion containing methyl-green is filtered from excess of violet, and 
treated with a zinc salt; the double compound thus formed is decom- 
posed with sodium chloride, which precipitates the colouring matter. 

By substituting rosaniline for methy]-violet, Hofmann’s violet was 
obtained. 

The above method for the preparation of methyl chloride may be 
applied to the manufacture of other alcoholic chlorides. 

L. T. O’S. 

Action of Alcoholic Potash on Chloroform. By M. Brr- 
THELOT (Bull. Soc. Chim. [2], xxix, 4—6). By acting on a solution 
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of chloroform in absolute alcohol, with alcoholic potash, the author 
has obtained results which show that for the complete decomposition 
of 1 equivalent of chloroform, between 2 and 3 equivalents of potash 
are sufficient, instead of 4 equivalents, as required by theory. From 
this and from the fact that a portion of the chlorine does not enter 
into combination with the potassium, he thinks it probable that a tri- 
basic formic ether is produced, together with a chlorinated com- 
pound. L. T. O'S. 


Normal Nitrobutane. By J. Ziisiin (Deut. Chem. Ges. Ber., x, 
2083—-2087).—Normal nitrobutane, C,H,NO2, prepared by the action 
of silver nitrate on well cooled normal butyl iodide, is a colourless 
liquid, lighter than water, distilling without decomposition at 151— 
152°. It is a weak acid, soluble in caustic potash, and is easily con- 
verted into butylamine by the action of tin and hydrochloric acid. 
Butylamine hydrochloride forms a crystalline double salt with platinic 
chloride, and reduces alkaline solutions of copper, silver, and mercury 
salts. 

Nitrobutane is decomposed by heating with hydrochloric acid to 
140°, splitting up into hydroxylamine hydrochloride, and normal buty- 
ric acid. By the action of nitrous acid it is converted into normal 
butylnitrolic acid, a yellow oil, soluble in alkalis, forming a deep red 
solution. 

Normal monobromonitrobutane, CH;.C H,.CH.—CHBr(NO,), prepared 
by the action of bromine on normal potassium nitrobutane, is a heavy 
oil, boiling at 180—181°. 

The dibromonitrobutane, obtained by the action of bromine on a mix- 
ture of normal nitrobutane and caustic potash, is a heavy, yellow oil, 
insoluble in caustic potash, boiling at 203—204°. 

Normal dinitrobutane.—Dilute sulphuric acid is slowly added to a 
mixture of putassium nitrite and normal monobromonitrobutane dis- 
solved in excess of caustic potash, until a blue colour is produced. 
Caustic potash is now added, the resulting potassium dinitrobu- 
tane acidified with sulphuric acid, and the dinitrobutane extracted 
with ether. This substance is a yellow oil, boiling at 190°, but decom- 
pysed by distillation. 

The potassium salt forms brilliant golden scales, soluble in water 
and in alcohol. The aqueous solution gives with silver nitrate a pre- 
cipitate of silver dinitrobutane, which can be obtained by recrystallisa- 
tion in large scales, which appear yellow by transmitted, and bluish- 
violet by reflected light. 

Normal monobromodinitrobutane, C;H;.CBr(NO,)2, obtained by acting 
on potassium dinitrobutane with bromine-water, is an oily liquid 
which decomposes on distillation. Ww. C. W. 


Primary Isonitrobutane. By J. Ziisurin (Deut. Chem. Ges. Ber., 
2087—2089).—Isomonobromonitrobutane, (CH;),CH.CHBr.(NO,), is a 
heavy oil, boiling at 173—175°, which resembles its isomeride in its 
properties. 

Isodinitrobutane is a yellow oil, which decomposes on distillation. 
Its vapour burns without explosion, and its salts are not explosive. 
Potassium-isodinitrobutane forms yellow needle-shaped crystals, which 
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are readily soluble in water. Silver isodinitrobutane is deposited from 
a hot aqueous solution in shining needles, containing half a molecule 
of water of crystallisation. 

Isomonobromodinitrobutane is obtained by the action of bromine-water 
on an aqueous solution of potassium-isodinitrobutane. The crude pro- 
duct is treated with sulphurous acid, to remove free bromine, and 
purified by washing with caustic soda, and distillation in a current of 
steam. The pure substance resembles camphor in appearance; it 
melts at 38°. 

Isonitrobutylazophenyl, CsH;—N—N—CH(NO.)CH(CH;)2, a yel- 
low oil, soluble in alkalis, is prepared by mixing diazobenzene nitrate 
with potassium isonitrobutane. W. C. W. 


Solid Dichloroproprionitril. By H. Becxurrs and R. Orro 
(Deut. Chem. Ges. Ber., x, 2040—2041).—This body appears to be a 
polymeric modification of liquid dichloropropionitril, as the latter, on 
boiling for a long time in a reversed condenser, in contact with sodium 
or potassium or sodium amalgam, is converted into the solid modifica- 
tion, melting at 73°5°. T. C. 


Mode of Action of Hydrocyanie Acid. By O. WattacH 
(Deut. Chem. Ges. Ber., x, 2120—2128).—V. Meyer considers that the 
conversion of chloral into dichloracetic acid, by the action of potas- 
sium cyanide, is analogous to the general phenomenon that aldehydes 
in alkaline solution take up the elements of water, one molecule of 
aldehyde being reduced, and the other oxidised. The following expe- 
riments show that this view is incorrect, and that the decomposition 
is brought about by the potassium cyanide in virtue of its being a 
cyanide, and is not due to its alkaline properties. 

Very dilute solutions of caustic alkalis or alkaline carbonates split 
up chloral into chloroform and formic acid, and not into dichloracetic 
acid and potassium chloride. Even magnesium hydroxide produces 
the same change. 

On heating chloral and hydrocyanic acid at 100° the following re- 
action takes place :—CCl;.COH + H.O0 + (HCN) = CCl,H.COOH + 
HCl + HCN. Only a small quantity of dichloracetic acid is, how- 
ever, obtained in practice, owing to the injurious effect of the hydro- 
chloric acid set free during the reaction. The yield of dichloracetic 
acid is largely increased, by adding magnesia or magnesium carbonate 
to the mixture of chloral and hydrocyanic acid. 

Alcoholic chloral-solution heated to 100° with anhydrous sodium 
acetate yields chloroform and formic acid; but on boiling an alco- 
holic solution of chloral hydrocyanide with sodium acetate, sodium 
chloride separates out and the chloral is completely converted into 
dichloracetic acid. The hydrocyanic acid escapes during the reaction, 
without having undergone any change. A very small quantity of 
hydrocyanic acid could, under favourable conditions, convert an un- 
limited amount of chloral into dichloracetic acid. 

Hydrocyanic acid in presence of chloral decomposes water, the free 
hydrogen replacing an atom of chlorine in the chloral, and the oxygen 
converting the aldehyde to acid; in this way dichloracetic acid is formed. 
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This is analogous to the decomposition of ammonium alloxanate, in 
presence of hydrocyanic acid, into dialuric and parabanic acids. 
(Strecker, Ann. Chem. Pharm., exiii, 47.) 


2C0(NH—CO).CO + H,O = CO(NH—CO),CHOH + 
CO(NH.CO), + CO. 


Hydrocyanic acid has a great affinity for water, which it tends to 
split up into oxygen and hydrogen, but the decomposition takes place 
only under favourable conditions. The presence of hydrocyanic acid 
lessens the intensity of the affinity of hydrogen for oxygen; now if 
another compound which is at the same time easily oxidised and easily 
reduced, is brought into the aqueous solution of hydrocyanic acid, 
the water will be decomposed. The free hydrogen and oxygen will act 
only on that compound which most readily unites with them, and the 
other body, e.g., the hydrocyanic acid, will remain unchanged. The de- 
composition of chloral by hydrocyanic acid is an instance of catalytic 
action. The conversion of pyroracemic acid into carbon dioxide and 
lactic acid (Boéttinger, Deut. Chem. Ges. Ber., ix, 1621), and the trans- 
formation of glyoxalic acid into glycollic and oxalic acids (ibid., x, 
1084), are also examples of the catalytic action of hydrocyanic acid. 

The author considers that the physiological action of hydrocyanic 
acid may be due to the same cause. W. C. W. 


Ethylidenimid-argentic Nitrate. By C. Lizspermann and 
A. Goupscumipt (Deut. Chem. Ges. Ber., x, 2179—2181).—In the 
course of his investigations upon aldehyde, Liebig observed, on mixing 
concentrated solutions of silver nitrate and aldehyde ammonia, the 
formation of a white crystalline precipitate, which he found to contain 
ammonia, aldehyde, nitric acid and silver. While the authors’ analyses 
of this body fully corroborate the numbers obtained by Liebig for 
the percentage of C, H and Ag, they have also established the per- 
centage of N, which Liebig failed to do, being unable to prevent 
the formation of nitric oxide. In addition to the estimation of the 
total nitrogen by Dumas’ method, the authors have determined the 
quantities of both basic and acid nitrogen. ‘Their results are generalised 
by the formula 2(C,H,.NH).AgNO;. This body is regarded as an addi- 
tion-compound of the hitherto unknown ethylidenimide, ge H. 

C. F. C. 


Theory of the Formation of Ethers of Organic Acids by 
means of Hydrochloric Acid. By L. Hunry (Deut. Chem. Ges. 
Ber., x, 2041—2045).—The author considers the usual explanation 
(Friedel, Compt. rend. (1869), 68, 1557) of the formation of compound 
ethers by the action of hydrochloric acid on a mixture of the alcohol 
and organic acid as insufficient, one of his chief objections being the 
following :—If, as according to that theory, these ethers are produced 
first by the formation of an acid chloride and then by the action of the 
latter on the alcohol, the acid chloride formed in the first instance 
will find itself in presence of water and alcohol. Now from the prin- 
ciples of thermochemistry this acid chloride would react rather with 
the water than with the alcohol, for the experiments of Berthelot and 
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Louginine show that by the action of acid chlorides on water heat is 
evolved, whereas by their action on alcohols heat is absorbed. 

In opposition to Friedel’s theory the following is proposed :—The 
carboxyl of an organic acid is at the same time both an oxide and a 


hydroxide —o? 0 , and acids are therefore oxyhydroxides of a 
y \OH yey 


radical containing carbon, acetic acid being the oxyhydroxide of the 
trivalent group ethenyl, C.H;. Like oxides and hydroxides gene- 
rally, acetic acid combines with water, and gives the trihydroxide 
CH;—C(OH)s, and this is the real acetic acid, for the perfectly pure 
acid, C.H,O2, does not redden litmus-paper and does not attack most 
carbonates. Alcohols react with acids in a manner similar to 
water; thus, ethy! alcohol gives with acetic acid mono-ethyl-etheny]l, 
CH;—C(OH).(OC,H;), which may be considered as a diatomic 
alcohol, or glycol; by the action of hydrochloric acid this is converted 
into chloro-monethyl-ethenyl, CH;—C(OH)C1(OC.H;) ; but it has 
been proved that (OH) and (Cl) cannot remain attached to the same 
carbon-atom, so that HCl is evolved and the ethyl ether of acetic acid 


results, thus :—CH,;—C(OH)Cl(0C,H,)—HCl = CH,—c@? 


a: 

A Decomposition of Ethyl Borate. By H. Scuirr (Gazzetta 
chimica italiana, vii, 356—358).—A specimen of ethyl borate kept 
for a long time in a moist place in an imperfectly closed vessel was 
in great part converted into a colourless transparent vitreous mass. 
It was thought at first that this might be a vitreous variety of boric 
acid analogous to the vitreous silicic acid formed from ethyl silicate 
under similar circumstances: on examination however it was found 
to be neither boric anhydride, nor normal boric acid, BH;Q3, but 
apparently either a polyboric anhydride or a polyboric ether. 

C. E. G. 

Remarks on Kosmann’s “Research on Glycerin, Cellulose, 
and Gum. Transformation of Glycerin into Glucose.” By 
L. LinBeRMANN (Deut. Chem. Ges. Ber., x, 2095—2097).—Kosmann 
has recently described (Bull. Soc. Chim., xxviii, 246) experiments 
which prove in his opinion that glycerin is converted into glucose 
by the action of (1) metallic iron, (2) potassium permanganate, and 
(3) a mixture of potassium bichromate and dilute sulphuric acid. 
The amount of glucose supposed to be formed was estimated by 
Fehling’s solution. 

The author points out that Kosmann’s liquids contained manganons, 
ferrous or chromic salts, all of which possess the power of reducing 
an alkaline copper solution, and that if these salts are removed, the 
substance loses its power of reducing Fehling’s reagent. This shows 
that no glucose was formed. W. C. W. 


Bye-Products obtained in the Preparation of Aldehydes by 
Piria’s Method. By Sr. Paauianit (Deut. Chem. Ges. Ber., x, 
2055).—When a mixture of the lime salts of two fatty acids (one of 
them being formic) is subjected to dry distillation, there are formed, 
as the normal products, not only an aldehyde, but also the correspond- 
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ing alcohol, the hydrogen required for the latter being derived from 
the decomposition of the formate, thus :—C,H,,CO,.Ca.CO,H + 
(H.CO,),.Ca = 2CaCO; + C,H,,.CH:.0H + CO. 

Thus a mixture of butyrate and formate gives butyric aldehyde 
and alcohol, together with butyrone and butyral; whilst a mixture of 
acetate and formate gives acet-aldehyde and ethyl-alcohol, together 
with acetone. T. C 


Certain Reactions of Chloral. By O. Wattacu (Deut. Chem. 
Ges. Ber., x, 1525—1530).—In extension of his investigation of the 
decomposition of chloral by potassium cyanide, the author finds that 
by the action of the more complicated cyanides upon this body, dichlor- 
acetic acid is likewise formed. In the case of potassium ferrocyanide, 
the formation of this acid is explained by the equation :— 


2FeCy.K, + 3[C,C]OH + H,0] = 3CCl,HCO,K + 3KCl + 
2FeCy,K + 6CNH. 


The resolution of chloralcyanhydrate into chloral and an alkaline 
cyanide, by the alkalis, results in the formation of dichloracetic acid, 
as a consequence of the mutual reaction of the immediate products of 
decomposition, thus :— 


COLCH EE + KOH = CCLHCO,H + KCl + CNH. 


The above reactions are applied by the author to the production of 
dichloracetic ether, for which the necessary details are given. By 
heating chloraleyanhydrate with alcohol for some hours at 180°, di- 
chloracetic ether is formed: the decomposition of chloralcyanhydrate 
= acid takes place, therefore, independently of the 
alkalis. 

The action of the cyanides upon butyl chloral the author finds to be 
entirely analogous to that already described. Dichlorobutyric acid 
appears to be formed according to the equation :— 


C,C1,H;0 + CNK + H,0 = C,Cl,H,O, + KCl + CNH, 


but owing to its instability passes at once into monochlorocrotonic 
acid. This reaction may be advantageously applied to the production 
of the latter acid. 

That water plays a double part in decompositions of this nature, 
viz., of simultaneous oxidation and reduction by means of its elements, 
appears to be the only possible explanation of its action. The author 
is of opinion that the formation of mono- in place of a dichloracetani- 
lide, by the action of aniline acetate upon chloracetylcyanide, which 
was observed by Pinner, may be referred to a reduction by means of 
hydrogen which has been liberated from water formed in the course of 
the reaction. C. F. C. 


A Process for Preparing Formic Acid. By V. Merz and J. 
TiBirica (Deut. Chem. Ges. Ber., x, 2117).—Sodium formate can be 
prepared by passing a stream of carbon monoxide over soda-lime 
heated in an oil-bath to a temperature between 200° and 250°. The 
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absorption of carbon monoxide by soda-lime may be used as a lecture 
experiment to demonstrate the formation of organic compounds from 
inorganic materials, and it might be employed for manufacturing 
formic acid should a large demand for this acid ever arise. 


W. C. W. 


A Crystalline Compound of Bromine and Acetic Acid. 
Acetic Acid Dibromide. By C. Hext and O. Miituivuser (Deut. 
Chem. Ges. Ber., x, 2102—-2108).—Bromine and acetic acid in a state 
of purity do not act on each other at the ordinary temperature, but in 
presence of a very small quantity of carbon disulphide they unite 
together, forming needle-shaped orange-red crystals, melting at 36°, 
and having the composition C,H,O..Br,. In presence of their mother- 
liquor these crystals change into thick prisms. This substance is very 
hygroscopic, it dissolves in chloroform and carbon disulphide without 
undergoing decomposition ; it is also easily soluble in alcohol, ether, 
benzene, and in glacial acetic acid with evolution of hydrobromic acid. 
It dissolves in water with separation of bromine. This body is either 
a molecular compound of bromine and acetic acid, or it may be re- 


garded as (CH,)C(Br)(OBr)(OH). w. C. W. 


On the Acid Acetates. By A. Vituiers (Compt. rend., Ixxxv, 
1234—1237).—In continuation of his researches on the acid acetates 
(Chem. Soc. J., 1877, ii, 428) the author has prepared the acid salts of 


strontium, barium, copper, and manganese by dissolving the neutral 
acetates in varying proportions of acetic acid. 

Strontium forms several hydrated acid acetates which crystallise in 
very definite forms; but they are unstable, efflorescing the more 
rapidly as the proportion of acid is increased. The relation existing 
between the acetic acid and the neutral acetate in the three strontium 
compounds which have been so prepared is as 1 : 2, 2: 3, and 3: 4. 

Two acid acetates of barium have been obtained. 

By cooling a solution of copper acetate in hot glacial acetic 
acid, the acid salt is obtained in brilliant green crystals, which retain 
the same quantity of water of crystallisation as the neutral acetate. 
The acid acetate of manganese is prepared in a similar manner, and 
consists of small granular crystals of a paler rose-colour than the 
neutral salt. 

No acid acetate of lead has been obtained, the neutral acetate which 
dissolves to a very great extent in glacial acetic acid being again 
deposited. A. J. C. 


Preparation of Dichloropropionic from Glyceric Acid. By 
Werico and Metixorr (Deut. Chem. Ges. Ber., x, 1499—1500).— 
The preparation of dichloropropionic from glyceric acid is readily 
accomplished, by converting the latter into chloracrylic acid, by boiling 
its chloranhydride with alcoholic potash, and heating the resulting acid 
with hydrochloric acid at 100° in sealed tubes. The melting point of 
dichloropropionic acid the authors find to be 50°; its ethylic ether 
boils at 188—184°. By the oxidation of the dichloride of allyl alcohol 
the authors obtain an acid melting at 50° and yielding an ethylic 
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ether boiling at 184°. The identity of the products of the two reac- 
tions, which is sufficiently evident, is further substantiated by their 
both yielding a @-chloracrylic acid melting at 64—65”. C.F. C. 


Action of “Molecular Silver” upon a-Dichloropropionic 
Acid. By H. Becxurts and R. Orto (Deut. Chem. Ges. Ber., x, 
1503—1504).—By the action of so-called molecular silver (1 at.) upon 
a-dichloropropionic acid (1 mol.), previously dissolved in benzene, an 
acid is obtained in large transparent quadratic crystals (m.p. 185°) 
which has the composition of a dichloradipic acid. This acid, whose 
formation may be explained by the following equation, 
2(CH;CCl,.CO.OH) + 2Ag = (CH;)Cl(COOH)C—C(CH;)C1(COOH) 

+ 2AgCl, 
is converted by the action of nascent hydrogen at ordinary tempera- 
tures into an acid which contains no chlorine; it can hardly, therefore, 
be regarded as a substitution-product of ordinary adipic acid. By the 
action of 2 at. silver upon 1 mol. a-dichloropropionic, an acid is 
obtained belonging presumably to the C,H», ,O, series, and either 
identical or isomeric with hydromuconic acid. 

The authors are engaged in a further investigation of these acids. 

C. F. C. 

Dichloropropionic Acid (a Correction). By L. Henry (Deut. 
Chem. Ges. Ber., x, 1854).—The author shows that the assertion made 
by Messrs. Werigo and Melikoff that the boiling point of the ethylic 
ether of dichloropropionic acid as given by the author (Deut. Chem. 
Ges. Ber., vii, 414), is 30° too low, arises from a misprint, which was 
corrected in vol. vii, Deut. Chem. Ges. Ber. PP. . Be 


a-Dichloropropionic Acid. By H. Breckurrs and R. Orro 
(Deut. Chem. Ges. Ber., x, 2037—2040).—This acid can be boiled with 
water under ordinary pressure without decomposition ; if, however, a 
mixture of equal parts of the acid and water be heated to 120—150° 
in sealed tubes, it is converted, with evolution of hydrochloric acid, 
partly into pyrotartaric acid, and partly into the condensation-products 
of pyrotartaric acid (Boéttinger, Liebig’s Annalen, clxxxviii, 293), 
thus :— 

C3;H,Cl,0, + H,O = C;H,O; + 2HCl. 

The authors cannot confirm the statement of Klimenko (Deut. Chem. 
Ges. Ber., vii, 1406), that the ethylic ether of dichloropropionic acid 
(obtained from pyrotartaric acid) on treatment with silver oxide yields 
carbacetoxylic acid, previous to decomposition into carbonic and acetic 
acids, thus :— 


CH;—CCl,—COOAg + 2Ag.0 = CH,.0H—CO—COOAg + 
2AgCl + Agr; 


for they find, on repeating Klimenko’s experiments, that carbonic and 
acetic acids are produced directly under the above circumstances with- 
out the intermediate stage of conversion into carbacetoxylic acid; and 
that, contrary to previous results, «-dichlorpropionic acid can be ob- 
tained in the form of crystals melting above 15°. 
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g-Monochloracrylic Acid from «-Dichloropropionic Acid. 
By H. Becxurts and R. Orro (Deut. Chem. Ges. Ber., x, 1948— 
1953).—The authors have previously shown that monochloracrylic acid 
is formed by heating the silver salt of dichloropropionic acid (Deut. 
Chem. Ges. Ber., x, 264; Journ. Chem. Soc., 1877, ii, 181). In order 
to obtain the pure acid they proceed as follows :—Dilute dichloropro- 
pionic acid is mixed in a retort with half the number of molecules of 
silver carbonate, added in small portions. When the evolution of 
carbon dioxide has ceased, the liquid is heated to 100° for some time to 
complete the reaction, and afterwards distilled. The distillate passing 
over at 150—200°, and consisting of crude monochloracrylic acid, is 
dehydrated with dried cupric sulphate and re-distilled. The pure 
product passes over at 176—181°. It is a colourless, oily liquid, of faint 
peculiar odour, soluble in all proportions of water, alcohol, and ether. 
It volatilises at the ordinary temperature, and distils in considerable 
quantity with steam. When distilled per se, it undergoes partial de- 
composition, hydrochloric acid being separated. The formation and 
constitution of the acid are represented by the equation— 


CH;—CCl,—COOAg = CH,—CCI—COOH + Ag(Cl. 


It corresponds with the bromacrylic acid which Phillippi and Tollens 
obtained from 2-dibromopropionic acid, and is isomeric with the acid 
obtained by Werigo and Werner from glyceric acid, by Pinner from 
trichlorolactic acid, and by Wallach and Hunius from chloralide, 
which, from its constitution, CHCI—CH—COOH, may be called 
monochloracrylic acid. 

The following salts of «-monochloracrylic acid were obtained by 
neutralising the crude acid with the respective bases or their carbon- 
ates, and evaporating the solutions at the ordinary temperature. At 
higher temperatures the salts decompose more or less easily, metallic 
chlorides being separated. 

The potassium salt, CH,—CCI—COOK + H,0, forms tables and 
prisms, which dissolve very easily in water, lose their water of crys- 
tallisation at 100°, and evolve pungent vapours at higher temperatures. 

The sodium salt crystallises with 1 mol. of water in long fiat needles, 
which dissolve very easily in water and effloresce in the air. 

The calciwm salt (CH,—CCI—COO),Ca + 7H,0, and the barium 
salt, with 3 mols. of water, are left, on evaporation of their solutions, in 
the form of gelatinous masses, which are converted by addition of 
absolute alcohol into white crystalline powders. 

The silver salt, CH,—CCI—COOAg, forms small white lamin, 
— soluble in water, and very unstable even at common tempera- 
ures. 


Conversion of a-Monochloracrylic into Dichloropropionic Acitt.—This 
conversion is effected by heating «-monochloracrylic acid at 120—150° 
for three or four hours with hydrochloric acid in sealed tubes. The 
a-dichloropropionic acid thus formed boils at 186—190°. It is also 
formed by passing hydrogen chloride into a warm aqueous solution of 
chloracrylic acid :— 


CH,—CCI—COOH + HCl = CH;—CCl,—COOH. 
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When hydrogen chloride is passed into an alcoholic solution of 
a-monochloracrylic acid, the ethyl-ether of «-dichloropropionic acid is 
formed. This substance boils at 160°, and when shaken with aqueous 
ammonia yields «-dichloropropionamide, melting at 117°. 

a-Monochloracrylic acid, in acid solution, is converted by the action 
of nascent hydrogen into propionic acid. J. BR. 


Methylerotonic Acid. By W. v. MituerR (Deut. Chem. Ges. 
Ber., x, 2036—2037).—On oxidising valeric acid with an excess of 
potassium permanganate, Neubauer (Ann. Chem. Pharm., evi, 62) ob- 
tained what he considered to be angelic acid. The author has repeated 
Neubauer’s experiments, and has prepared a well crystallised sub. 
stance, the analysis of which agrees with the formula of angelic acid. 
It appears to be methyl-crotonic acid, but melts at 69°5°, and not at 
62°5° as found by Frankland and Duppa, and others. z © 


Methylerotonic Acid. By Auc. RiicxerR (Deut. Chem. Ges. 
Ber., x, 1964).—Geuther has shown that when ethylic aceto-acetate is 
treated with phosphorus pentachloride, and the product of the reaction 
is thrown into water, two isomeric acids, chlorocrotonic and chloriso- 
crotonic, C,H;ClO2, are formed. The author finds that ethylic methyl- 
aceto-acetate, when similarly treated, yields only one chlorinated 
methylerotonic acid, C;H,ClO,. This substance volatilises with water- 
vapour, melts at 69°5°, and sublimes in pungent vapours at a some- 
what higher temperature. Its barium and sodium salts crystallise 
with difficulty, and deliquesce in the air. The silver salt is sparingly 
soluble, and but little sensitive to light. The ethyl-ether boils at 173 
—175°. 

a-Methyl-8-oxybutric acid, obtained from ethylic methyl-aceto- 
acetate by Rohrbeck’s reaction, is converted by heating to 110° with 
hydriodic acid into ordinary methylcrotonic acid melting at 62°5°. 

J. R. 

Distillation of Castor Oil under Reduced Pressure. By F. 
KRrarrt (Deut. Chem. Ges. Ber., x, 2034—2036).—When castor oil is 
distilled under a very low pressure, there passes over, first a colourless 
oily distillate, equal to about 1 or 3 of the oil used, and then a small 
quantity of an oily liquid, whilst a slimy saponifiable mass remains in 
the retort. Half of the oily distillate consists of cenanthol, which is 
separated by distillation; after the cenanthol has distilled over, the 
temperature suddenly rises above 100°, and then remains stationary. 
The distillate which now comes over solidifies to a crystalline mass, 
the analysis of which led to the formula, C,,H2»0, ; this melts at 24°5°, 
and boils at 198—200° under a pressure of 90 mm. 

It appears to be a new member of the oleic series, forming a crystal- 
line barium salt; on fusing with potash, it gives acetic and nonylic 
acids ; with bromine it forms a crystalline addition-product, melting at 
38°. The following equation represents the formation of cenanthol, and 
of the new acid from ricinoleic acid: C;,H yO, = C;HyO + C1H»0:- 

The remainder of the distillate obtained from the castor oil distilled 
under the above pressure chiefly at 250—265°, but has not yet been 
investigated. T. C. 
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Diallyl-aceto-acetic Ether and some of its Derivatives. By 
Cart Wo.rr (Deut. Chem. Ges. Ber., x, 1956—1958).—Sodium dis- 
solves in ethylic allyl-aceto-acetate, evolving hydrogen, and forming 
ethylic sodium-allyl-acetoacetate, thus :— 


 2[CH,—CO—CH(C;H;)—CO.OC.H;] + Na, 
= 2/CH,—CO—CNa(C;H,)—CO.0C.H;] + Hy. 


This product reacts with allyl iodide or bromide to form sodium 
iodide or bromide and ethylic diallyl-aceto-acetate— 


CH,—CO—C(C;H;).—C0.0C,H;, 
a colourless oily liquid of faint peculiar odour, boiling at 239—241°, 
and having the sp. gr. 0°948 at 17°5°. The diallyl-compound, like all 
substituted aceto-acetic ethers, is decomposed by alkalis in two ways, 
yielding on the one hand diallyl-acetone, and on the other, acetic and 
diailyl-acetic acids :— 
CH;—CO—C(C;H;).—CO0O.0C.H; + 2HOK 
= CH;—CO—CH(C;H;). + CO(OK), + HO.C.H; ; 


CH,—CO—C(C;H;).—CO0O.0C.H; + 2HOK 
oS CH;—C0O.O0K + CH(C;H;).—CO.OK + HO.C.H;. 


Diallyl-acetone is a colourless light oily liquid of unpleasant odour, 
boiling at 174—175°. 
Diallyl-acetic acid is an oily liquid of sp. gr. 0°9495 at 25°, boiling 


at 221—222°, Its sodium salt is extremely deliquescent. The barium 
salt is amorphous and easily soluble. The calcium salt, (CsH,,O.).Ca 
+ 2H,0, crystallises in lamin, which are more soluble in cold than 
in hot water. The silver salt, CsH,,O,Ag, crystallises in brilliant 
scales. J. R. 


Diethyl-8-oxybutyric Acid. By Heiner. Scunapr (Deut. Chem. 
Ges. Ber., x, 1953—1954).—Kthylic diethyl-aceto-acetate dissolved in 
weak spirit is readily converted, by the action of sodium-amalgam, 
into a-diethyl-8-oxybutyric acid, the sodium salt of which crystallises 
in thin laminz with 6 mols. of water :— 


CH,—CO—C(C,H;).—CO.0C;H, + Na. + 2H,0 
= CH,—CH.OH—C(C,H;)z—CO.ONa + NaOH + C,H,.0H. 


The sodium salt gives by precipitation the silver salt, C,H,;AgOs, 
ag basic copper salt, CsH,,CuQ;, both of which are sparingly 
soluble. 

a-Diethyl-8-oxybutyric acid in the free state is a thickish liquid 
sparingly soluble in water. It is almost entirely resolved by heat into 
aldehyde and diethyl-acetic aoid : 


CH;—CH.OH—C(C,H;).—CO.0H 
= CH;—COH + CH(C:H;),—CO.OH. 
The latter substance boils at 195—197°, and has the sp. gr. 0°945. 


Its silver salt crystallises in asbestos-like needles having the formula, 
VOL, XXXIV. y 
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C,H,AgO. The barium salt is crystalline and deliquescent. The 
ethyl-ether, CsH1(C.H;)O2, boils at 151°. Jd. BR. 


Preliminary Notice on the Synthesis of Pimelic Acid. By A. 
Baver and J. Scuu.er (Deut. Chem. Ges. Ber., x, 2031—2033).— 
Neither the authors nor Guthrie (Ann. Chem. Pharm., exxi, 117) were 
able to obtain pimelic acid by the action of alcoholic potash on amy- 
lene dicyanide; if, however, during the action of potassium cyanide 
on amylene bromide, some alcoholic potash be added, potassium pime- 
late is produced, thus: C;H,(CN).+ 2KHO + 2H,0 = C;Hio(COOK), 
+ 2NH;. The free acid possesses all the properties ascribed by 
Hlasiwetz and Grabowsky (Wien. Akad. Ber., lvi [2], 404) to the 
pimelic acid obtained from camphor. T. C. 


Action of Heat on Glycocines. By Paut J. Muyer (Deut. 
Chem. Ges. Ber., x, 1967).—Phenyl-glycocine, when heated at 140— 
150° for some time, loses water, and is converted into a substance 
which crystallises from alcohol in slender needles melting at 263,° 
and dissolving sparingly in hot alcohol and ether. The composition 
of the substance agrees with the formula— 


CH 
| N(CH). 
CO J. RB. 


Constitution of Chloralacetamide. Remarks on a Previous 
Paper. By A. Pinner (Deut. Chem. Ges. Ber., x, 1964).—The 
author points out that the compounds of butylchloral with acetamide 
and benzamide recently described by Schiff and Tassinari (Deut. Chem. 
Ges. Ber., x, 1783) were formerly described by himself (Liebig’s Anna- 
len, clxxix, 40). He remarks further that the constitution of chloral- 
acetamide is represented by the formula, CCl—CH(NH,)(0.C.H;0), 
and not, as Schiff supposes, by the formula, 


CCl,—CH(OH)(NH.C;H,0). 


That such is the true view of its constitution is shown by the fact that 
chloralacetamide is formed by the action of ammonia on chloral-acetyl 
chloride, which is undoubtedly represented by the formula— 


CCl;—CHCl1(0.C-H;0). J. R. 


An Acetylenecarbamide or Acetylene-urea. By A. ScuirrF 
(Gazzetta chimica italiana, vii, 351—356).—If a few drops of hydro- 
chloric acid be added to a solution of glyoxal and urea, the liquid 
becomes warm, and in a short time deposits a mass of small white 
needles consisting of acetylene-wrea, CyH,N,O.. When the mixed 
aqueous solutions are heated at 90° for a long time without the addi- 
tion of acid, a substance is obtained having the same composition as 
above, but crystallising in minute yellow prisms; these, however, by 
repeated crystallisations from boiling water are converted into the 
colourless needles. It is uncertain as yet whether these two com- 
pounds are identical or merely isomeric. Acetylene-urea crystallises in 
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long white needles which are only slightly soluble in ordinary solvents. 
Its aqueous solution gives no precipitate, either with platinum tetra- 
chloride or gold trichloride. It does not unite with nitric or oxalic 
acids, and is unaltered by prolonged ebullition with baryta-water; a 
very concentrated solution of barium hydrate causes a deposit of 
barium carbonate and oxalate. When heated it is decomposed without 
previous fusion. Acetylenurea is isomeric with glycoluril, the com- 
pound which Rheineck prepared by the action of sodium-amalgam on 
allantoin. The author expresses the relation of these two isomerides by 
the following formule :— 
CH—NH—CO 

CO.NH.C=N \ /NH4 

| / \NE\, 

CH,.NH.CO.NH, CH—NH—CO 

Glycoluril. Acetylenurea. 
C. E. G. 

Acetylene-Carbamides. By C. Bérrinerr (Deut. Chem. Ges. 
Ber., x, 1923).—Referring to Schiff’s paper on this subject (see last 
abstract), the author states that he had previously examined the 
reaction of glyoxal with carbamide. 

By heating a concentrated solution of glyoxal with a cold saturated 
solution of carbamide in 50 p.c. hydrocyanic acid, he obtained two 
bodies agreeing in composition with the formuia, C,H,N,O.. One of 
these was precipitated in the form of a snow-white hard crystalline 
powder, which crystallised from hot water in long colourless needles. 
The other body, obtained from the mother-liquor of the first, crystal- 
lised in brilliant lamin, the hot aqueous solution of which had an 
intense yellow colour. The constitution of these substances was not 
made out. J. R. 


Substituted Thiohydantoins. By Pau. J. Meyer (Deut. Chem. 
Ges. Ber., x, 1965—1967).—Phenylthiohydantoin— When equal num- 
bers of molecules of chloracetanilide and thiocarbamide are dissolved 
in alcohol, and heated over the water-bath, thiohydantoin is deposited 
m crystals, whilst the liquid contains in solution phenylthiohydantoin, 
together with ammonium chloride and aniline hydrochloride. The 
reactions are expressed thus :— 


CH,Cl 


NH 
+ » yes + NH,C.H;,HCI; 
CO.NHC,H; NH, 


CH,Cl NH 


, CH,.NH 
| + CS = | : SCS + NH,,HCL 
CO.NHCG.H;, NH, CO.NC.H, 


Phenylthiohydantoin crystallises in small shining yellowish needles 
or prisms, which melt at 178°, and dissolve easily in hot alcohol, and 
— and acids, but not in water. It forms a crystalline sodium 
salt. 

Toluylthiohydantoin is obtained, together ‘with thiohydantoin, by the 
action of chloracetotoluide on thiocarbamide, in the same manner as 

y 2 
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the preceding compound. It crystallises in small, shining needles or 
prisms, melting at 183°, and in other respects resembles the phenyl- 
compound. J. R. 


Propylisopropylbenzene, and Propylbenzoic and Homo. 
terephthalic Acids. By E. Paterno and P. Spica (Gazzetta 
chimica italiana, vii, 861—366).—The authors have already given a 
short account of the preparation of this hydrocarbon by the action of 
zine ethyl on cumyl chloride, prepared from pure cuminic alcohol (this 
Journal, 1877, i, 77) ; 220 grams of the chloride yielded only 20 of the 
pure hydrocarbon, and as this quantity was too small to make a care- 
ful examination of its derivatives, the authors directed their attention 
to the products of oxidation formed by treating it with very dilute 
nitric acid. Two acids were formed, which were separated by means 
of benzene, and the soluble one purified by crystallisation from ether 
and alcohol. It crystallises in colourless needles, which melt at 138— 
139°, whilst cuminic acid melts at 114—115°. The analysis corre- 
sponded closely with the formula of propylbenzoic acid. The barium 
salt [CsH,(C;H;)COO]},Ba + 2H.O, forms colourless, micaceous plates, 
and the argentic salt, CsH,(C;H;) COOAg, is a white, caseous precipi- 
tate. The second acid, which is insoluble in benzene, forms a white 
powder, almost insoluble in ordinary solvents, but readily soluble in 
alkaline solutions. It seems to be homoterephthalic acid, 


COOH.C,H,.CH,.COOH. 


Its bariwm salt, C,H;BaQ,, crystallises in microscopic, rectangular 
plates. The silver salt is pulverulent, colourless, and but little altered 
by exposure to light. C. E. G. 


On the Rotary Power of Metastyrolene. By Berrue ot 
(Compt. rend., lxxxv, 1191—1192).—Pure styrolene possesses a left- 
handed rotary power, in which ap = — 3°4°. At the ordinary tem- 
perature styrolene is gradually transformed into an amorphous poly- 
meride, metastyrolene. The opaqueness of this body has hitherto pre- 
vented the determination of its optical properties, but some of the pure 
styrolene, which had been prepared twelve years before (Ann. Chim. 
Phys. 4th series, xii, 159; and 5th series, ix, 53) was found to be a 
meta-styrolene, which was quite transparent and vitreous. The optical 
examination of this specimen gave a) = —2°2°. 

Another specimen of meta-styrolene, which was in a pasty condition, 
from the presence of a very small quantity of unaltered styrolene, gave 
Mp = — 2°5°. It is not maintained that these numbers possess an 
absolute value ; but they show the existence of the rotary power, and 
prove that the original sign of styrolene is retained in its polymeride, 
in the same manner as meta-terebenthene participates in the rotary 
power of terebenthene. 

The permanence of the rotary power in the carbon derivative, which 
has been obtained in so simple a manner, would be a sufficient proof 
of the existence of this property in the original carbon compound, if 
direct evidence were impossible. 
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The fact of styrolene possessing rotary power condemns the theory 
which regards as impossible the existence of a rotary power in so 
simple a carbon-compound. A. J. C. 


Oxidation of Nitrogenous Compounds by Potassium Per- 
manganate. By S. Hoocrewerrr and W. A. van Dorp (Deut. 
Chem. Ges. Ber., x, 1936—1939).—The authors have examined the 
action of potassium permanganate in alkaline solution on aniline, 
toluidine, and quinine. Their experiménts consisted in heating over 
the water-bath a 10 per cent. solution of potash containing the sub- 
stance to be oxidised, and adding thereto in small portions a 4 per cent. 
solution of permanganate, so long as the liquid continued to become 
decolorised after each addition. The ammonia evolved was absorbed 
by hydrochloric acid of known strength, and estimated by titration. 

Aniline thus treated gave off about half its nitrogen in the form of 
ammonia, whilst nearly one-third of the nitrogen remained in the 
liquid in the form of azobenzene, together with nitrites and nitrates, 
an unknown nitrogenous substance, and oxalic acid. 

Toluidine gave similar results. 

Quinine similarly treated gave off nearly half its nitrogen in the 
form of ammonia. Amongst the other products was a nitrogenised 
acid, which has not yet been examined. 

It was found by direct experiment that neither ammonia nor azo- 
benzene is oxidised by permanganate under the conditions of the expe- 
riments. J. R. 


Action of Sulphurous Chloride and Ethyl Sulphuric Chloride 
on Aniline and Anilides. By Lupwig WenGuo6rrerR (J. pr. 
Chem. [2], xvi, 448—466).—Sulphurous chloride acts on aniline in a 
manner differing from that of the analogously constituted carbonyl 
chloride, producing chloro-derivatives, whilst ethylsulphuric chloride 
produces by its action bodies which contain the sulphuryl group. 

When small quantities of an ethereal solution of aniline are added 
to well cooled sulphurous chloride, a violent reaction takes place, 
attended with the evolution of sulphurous anhydride and hydrochloric 
acid gas. From the solid residue left at the end of the reaction, by 
extraction with alcohol and sublimation of the crystals from the 
alcoholic solution, trichloraniline was obtained, crystallising in long, 
white, shining needles, melting at 80°. It is identical with the tri- 
chloraniline of Beilstein and Kurbatow (Deut. Chem. Ges. Ber., viii, 
1657—1684), and is isomeric with that of Lesimple (Ann. Chem. 
Pharm., exxxvii, 125), which melts at 96°5°. Both these trichlorani- 
lines yield by the diazo-reaction the same trichlorbenzene, melting at 
63—64°, crystallising from alcohol in long transparent needles, and 
in which the chlorine-atoms nave the positions 1.3.5. Thus the reac- 
tion of sulphurous chloride on aniline is expressed as follows :— 


C;H;NH, + 3S80.Cl, = C,H.C1l,N A. + 380, + 3HCl. 


Ethylsulphuric chloride prepared according to Behrend’s method (J. 
pr. Chem. [2], xv, 23), was added slowly to well cooled aniline. The 
product washed with alcohol, and crystallised from hot water, gave 
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rhombic plates, which become brown on exposure to air, and lose 
weight when heated to 110°, decomposing at 215°, with loss of sul- 
phurous anhydride. Analysis and its general properties show it to 


be sulphanilic acid, CoH 0, ; with caustic potash it forms a 


potassium salt, CoH { SO ok: Treated with bromine water it yields 
2 


tribromaniline, which reaction, according to Schmitt (Ann. Chem. 
Pharm., cxx, 129), affords a distinction between sulphanilic acid and 
its isomeride, amidobenzenesulphonic acid. 

A nearer examination of the product of the action of ethylsulphuric 
chloride on aniline, showed that ethyl chloride is formed, so that the 
reaction may be expressed as follows :— 


clos NH, 
0C.H, = C*Hi<go,oH + CHCl. 


C-H;NH;, + SOz 

The reaction of sulphurous chloride on acetanilide is attended with 
evolution of sulphurous anhydride and hydrochloric acid gas. The 
products, after washing with water, gave, on crystallising from ether, 
large white, rhombohedral crystals and smaller needles; the latter 
were separated from the former, partly mechanically, and partly by 
their greater solubility in ether. The body crystallising in rhombo- 
hedrons is a dichloracetanilide, which is easily soluble in alcohol and 
ether, and difficultly soluble in hot water ; it melts at 143°. The melt- 
ing point shows it to be identical with the dichloracetanilide of 
Beilstein and Kurbatow (op. cit.), Witt giving 140° as the melting 
point of the same body (Jahresber., 1874, 724). By boiling with 
caustic potash it yields dichloraniline. 

The body crystallising in needles is a monochloraniline, and melts 
at 162°, which shows it to be identical with that of Witt (Deut. Chem. 
Ges. Ber., viii, 1226). 

Pure ethylsulphuric chloride does not appear to act on acetanilides ; 
if, however, it has stood for some time, and begun to turn brown, it 
then reacts on acetanilide, especially if warmed, a small quantity of 
gas being set free. The product dissolved in alcohol, and precipitated 
from this solution by water, gave on crystallising from ether, massive, 
stellate groups of white needles. Analysis showed it to have the for- 
mula, C;H,.N2SO,; the reaction is, therefore, as follows :— 


2(CiH..NHC.H.O) + 80:4 6,4, = CuHuN.SO, + HCl + C.H,0. 

This body, when oxidised by sulphuric acid and manganese dioxide, 
yields quinone (1 : 4), showing that here, as with aniline, the sulphury! 
group is attached to the benzene group ; demonstrating the probability 
of the constitution, SO.(C;H,.NH.C.H;0)., analogous to that of the 
compound which Michler obtained by the action of carbonyl chloride 
on dimethylaniline, viz., CO[CsHy.N(CHs)2]2 (Deut. Chem. Ges. Ber., 
ix, 717). 

The action of sulphurous chloride on dimethylaniline is somewhat 
violent, and yields a small quantity of a body, which appears to be a 
dichlorodimethylaniline, C;H;Cl,N (CHs)2. 
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Ethylsulphuric chloride acts with considerable violence on dimethyl- 
aniline ; and the aqueous solution of the product treated with water, neu- 
tralised with strontium carbonate, and evaporated, yielded a crystalline 
mass, from which strontium chloride was removed by washing with 
alcohol. The residue when crystallised from water yielded slender 


needles, having the composition, [ cH, { ey a)2 2Sr; and from this 
2 


the free dimethylsulphanilic acid was obtained, which crystallises in 
plates, and forms an insoluble ammonium salt. ys. 5. 


Dichloranilines. By F. Beiusrein and A. Kursatow (Deut. 
Chem. Ges. Ber., x, 2089—2091).—Of the six possible isomerides 
of dichloraniline, C;H;Cl..NH,, three are known, viz., (1) para 
Cl: Cl: NH, = 3:6:1; m.p. 50°, b. p. 251°, derived from para- 
dichlorobenzene ; (2) ordinary dichloraniline (2 : 4: 1), m. p. 63°, b. p. 
245°; and (3) symmetrical dichloraniline (3: 5:1), m. p. 50°5°, the 
two latter anilines being derived from metadichlorobenzene. The 
authors have succeeded in preparing the two amido-derivatives of 
orthodichlorobenzene. Orthodichloraniline (3: 4:1) is obtained by 
chlorinating a solution of acetometachloranilide in 90 per cent. acetic 
acid, decomposing the chlorinated anilides with caustic soda, and dis- 
tilling the free bases with sulphuric acid. The portion of the distillate 
boiling at 250—260° deposits crystals of paradichloraniline, m. p. 50°. 
On adding caustic soda to the contents of the retort, orthodichloraniline 
distils over. This substance, which can also be obtained by reducing 
nitro-orthodichlorobenzene (Cl: Cl: NO, = 3: 4:1), is deposited from 
solution in petroleum ether, in long, shining needles, soluble in dilute 
hydrochloric acid, melting at 71°5°, and boiling at 272°. It is a 
moderately strong base. The acetyl derivative, CsH;Cl..N(C.H;0)H, 
crystallises from 50 per cent. acetic acid in small needles, melting at 
120°5°. 

This dichloraniline forms a diazo-compound, which yields ordinary 
unsymmetrical trichlorbenzene. 

Orthodichloraniline (3 : 2 : 1).—In preparing metachlornitrobenzene, 
by acting on nitrobenzene with chlorine in presence of antimony penta- 
chloride, a considerable quantity of a liquid boiling between 250° and 
270° was obtained, which on reduction by tin and hydrochloric acid, 
yielded a mixture of ortho- and para-dichloraniline hydrochlorides. On 
placing the purified free bases in a freezing mixture, paradichloraniline 
separated out. The oiiy liquid, dissolved in hot dilute hydrochloric 
acid, deposits crystals of the new orthodichloraniline hydrochloride on 
cooling. The pure free base melts at 23—24°, and boils at 252°; the 
liquid on cooling forms large prisms, soluble in alcohol and ir. acetic 
acid, but soluble with difficulty in petroleum ether. ‘I'he acetyi deri- 
vative, CsH;Cl,.N(C,H;0)H, crystallises in long needles, m. p. 156— 
157°, soluble in alcohol, but only slightly soluble in benzene, acetic 
acid, and petroleum ether. The diazo-compound derived from this 
dichloraniline yields the trichlorobenzene (1 : 2 : 3). W. C. W. 


Derivatives of Dimethylaniline. By W. Micuter and A. 
GrapMANn (Deut. Chem. Ges. Ber., x, 2078—2081).—Dimethyl-phenyl- 
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benzyl-ammonium chloride, N(C.H;)(CHs)2(CH2.C,H;)C1 + H.0, ob- 
tained by mixing benzyl chloride and dimethylaniline in equivalent 
proportions at the ordinary temperature, forms tabular crystals 
melting at 110°, easily soluble in water and in alcohol, but are inso- 
luble in ether. The solution of this substance gives with platinic 
chloride a light yellow pulverulent precipitate containing two mole- 
cules of the ammonium chloride to one of platinie chloride; it also 
forms a precipitate with silver nitrate. Dimethyl-phenyl-benzyl- 
ammonium chloride splits up into benzyl chloride and dimethy]- 
aniline on distillation, but by heating at 220—230° in sealed tubes, it 
is converted into a mixture of chlorides of several bases. When 
caustic soda is added to the aqueous solution of the crude product, an 
oily liquid boiling at 335° separates out. 1 dissolves in hydrochloric 
acid, and this solution forms with platinic chloride an oily precipitate, 
which soon solidifies. Whether the constitution of the base contained 


in the platinum salt is— 
N(C,Hy.CH,.C,H;)(CHs)2 or N(C;H;.CH;)(CH2.C;H;)(CH;), 


has not been decided. 

Dimethyl-phenyl-benzyl-ammonium chloride is not decomposed by 
moist silver oxide. In order to prepare the free base, it is therefore 
necessary to act on the ammonium chloride with silver sulphate, and 
to decompose the sulphate thus obtained with baryta-water. The free 
base is a thick syrupy liquid, which could not be crystallised ; on ex- 
posure to the air, it absorbs carbonic acid. Its aqueous solution has a 
strongly alkaline reaction, and precipitates iron, copper, and lead salts 
as hydrated oxides. On distillation the base splits up into benzy! 
alcohol and dimethylaniline. 


N(C,H;)(CH;)2(CH2.C,H;(OH) = C,H;,CH,OH + C;H;N(CH;)>. 
W. Cc. W. 

Met-azotoluene. By J. Barsytowsky (Deut. Chem. Ges. Ber., 
x, 2097—2098).—This substance is obtained by the action of zinc 
dust and caustic potash on an alcoholic solution of meta-nitrotoluene. 
It dissolves readily in alcohol, and is deposited from this solution in 
large orange-red crystals, melting at 54° (orth-azotoluene melts at 
137°, and par-azotoluene melts at 144°). - 

The azo-compound melting at 244—245°, obtained by the oxidation 
of para-toluidine with potassium permanganate (this Jowrnal, xxvii, 
273), which the author formerly considered to be meta-azotoluene, 
must possess a larger molecular weight and a more complicated con- 


stitution than CyHy,N2. W. C. W. 


Tetraphenyimelamine. By A. W. Hormann (Berl. Monatsb., 
1877, 403; Chem. Centr., 1877, 738).—In an investigation published 
in the Centralblatt, 1850, p. 466, the author described a resin obtained 
by heating melaniline to 170°, aniline and ammonia being evolved. 
He then supposed this resin to be formed by the equation— 


3C,3H,3N; —2 C,;H,N = C.,H.;N;. 


He subsequently found that it was also formed by removing sul- 
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phur from diphenylsulphurea, in presence of ammonia. On heating 
this substance to a somewhat higher temperature, it crystallises after 
a long time; its tendency to crystallise is increased by dissolving it in 
alcohol and precipitating with water several times, or by dissolving in 
hydrochloric acid and precipitating with an alkali. It crystallises 
from alcohol in needles which are sparingly soluble in ether, and in- 
soluble in water. It melts at 217°. Its formula was found to be 
C;H2.N., and it is to be viewed as tetraphenyl-melamine— 


C;H.(C.H;)sNe. 7 


The hydrochloride, C2;H,N;.HCl, crystallises from alcohol in long 
white rhombic prisms; it is sparingly soluble in water. It forms a 
crystalline platinochloride, and a difficultly soluble nitrate crystal- 
lising in slender needles. 

Triphenylmelaniline, when boiled with hydrochloric acid, decomposes 
into ammonia and phenyl cyanurate— 


C;H;(C.H;)3N, + 3H,0 = C;(C;H;)3N303 + 3NH; ; 


but tetraphenylmelamine undergoes no change, thus indicating a 
difference in constitution. 

Ditolylguanidine was also prepared by removing sulphur from 
ditolylthiocarbamide (ditolylsulphurea). It crystallises in slender 
needles, and melts at 168°; it is evidently identical with the base 
which W. Wilson obtained by acting on solid toluidine with cyanogen 
chloride. Ditolylguanidine behaves under the influence of heat like 
diphenylguanidine; a resin is formed, which, on application of more 
heat, gradually becomes crystalline, and is most probably tetratolyl- 
melamine, CsH2(C;H;),N¢. Its hydrochloride crystallises in concentri- 
cally grouped needles. W. R. 


Aromatic Hydantoins. By P. Scuweset (Deut. Chem. Ges. 
Ber., x, 2045—2050).—It is well known that when a mixture of sar- 
cosine and urea is fused, methyl hydantoin is produced— 


CH..NHCH, ™ 
| + COC < 
COOH NH, N(CH;)—CH, 


By this process the author has obtained a hydantoin containing the 
group (C,H;) in place of CH. 

Phenylhydantoin.—Formed as a crystalline mass of slender needles 
on fusing together equivalent quantities of phenylglycocine and urea 
at a temperature of 155°. It melts at 191°; on long boiling, it dis- 
solves in water and in alcohol, but is only difficultly soluble in cold 
alcohol, and still less in cold water. It dissolves in alkalis, and is re- 
precipitated by acids. In ammoniacal solution it gives white precipi- 
tates with silver nitrate and barium chloride. It dissolves neither 
freshly precipitated oxide of silver nor oxide of mercury ; its aqueous 
solution does not show these reactions. 

Phenylhydantoic Acid.—The author was unable to prepare this body, 
though several methods were tried. 


+ H,O + NH;. 
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Tolyl-glycocine, C;H;,(HN—CH.—COOH.—Meyer’s attempts to ob- 
tain this substance in a state of purity were unsuccessful (Deut. Chem. 
Ges. Ber., viii, 1158). The author finds that when two molecules of 
paratoluidine and one of monochloracetic acid, both dissolved in 
ether, are mixed, and the crystalline mass produced is heated with 
water for some hours, then paratolylglycocine is obtained on evapora- 
tion in longslender needles. It melts at 167° with decomposition, and 
gives with copper sulphate a green coloration, like phenylglycocine ; 
dissolved in concentrated hydrochloric acid, it gives with platinic 
chloride a yellow crystalline precipitate. By the action of mercuric 
chloride and stannous chloride at a boiling heat, precipitates are formed 
like those produced by phenylglycocine, with which latter the com- 
pound agrees in all respects, except in the ease with which it can be 
crystallised, and its sparing solubility in water. a. ©. 


On Certain Hydrazine-compounds. By Emit Fiscuur 
(Inebig’s Annalen, exc, 67—183).—The nomenclature adopted by the 
author for the designation of the hydrazine compounds consists of 
modifications of the terms employed for the bases of the ammonia 
type: for amine, amide, and ammonium he substitutes azine, azide, 
and azonium ; derivatives of the class of ureas are termed carbazides, 
thiocarbazides, &c.; bodies containing an amide and an azide group 
are designated in addition by the syllable ‘ semi.’ 

Phenylhydrazine.—This body is obtained by reduction, from diazo- 
benzene; most readily by employing the latter in the form of its com- 
pounds with the alkaline sulphites. These have, therefore, been in- 
vestigated by the author. 

It is clearly shown that the apparent discrepancy between the state- 
ments of Schmitt and Glutz (Ber., ii, 51) on the one hand, and of 
Strecker and Rémer (Ber., iv, 784) on the other, respecting these com- 
pounds is to be attributed to the incompleteness of their investigations. 
By the action of diazophenol upon KHSO, the former chemists had 
obtained the salt, C;sH,(OH).N.SO;K + H.0; the latter, by acting 
upon diazobenzene with KHSO;, obtained a salt of the composition 
C.H;.N2.H,SO;K + H.0; belonging therefore to a class of compounds 
distinguished from that of which the first-named is a member, by the 
characteristic difference of 2 at. H. The author has complemented 
and reconciled these results by the following observations. By adding 
diazobenzene nitrate to a cold neutral solution of potassium sulphite, 
a solid crystalline mass is obtained, which when purified and dried 
over sulphuric acid, proves to be the compound C,H;.N,.S0,K. If, 
however, the acid be substituted for the neutral sulphite and the tem- 
perature allowed to rise to 25°, the salt, C,H;.N..H,.SO,K + H.0, 
described by Strecker, is obtained. 

That this compound is in effect a reduction-product of potassium 
diazobenzenesulphonate, the first-named body, is proved by acting 
upon the solutions of the latter with zinc-dust and acetic acid, which 
readily convert it into the second salt—potassium phenylhydrazine- 
sulphonate. This body undergoes a remarkable decomposition when 
its aqueous solution is boiled with hydrochloric acid ; the sulpho-group 
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is eliminated as sulphuric acid, and the hydrochloride of pheny]l- 
hydrazine is formed, thus :— 


C,H;.N2H.SO;K + H,O + HCl = C.H;.N.H;.HCl + KHSOQ,. 


By adding diazobenzenesulphonic acid to a slightly alkaline solution 
of K,SO;, saturating with hydrochloric acid gas, and boiling the solu- 
tion, a copious separation of the crystalline hydrazinebenzenesulphonic 
acid, described by Strecker and Romer, occurs. The reactions by 
which it is formed are expressed by the equations :— 


(1.) CeHy.N2.SO, + K,SO; = C,H,.SO;K.N.2.SO;K. 
(2.) CeHs.SO,K.N2.SO0;K'+ K.SO, + H,O = C,Hy.SO;K.N,H,.SO;K 
+ K.SO,. 
(3.) C,H,y.SO;K.N.H,.SO.K + HCl + H.0 = C,H,.SO;H.N.H; + 
KCl + KHSO,. 


Diazodibromobenzenesulphonic acid is similarly decomposed. The 
decomposition expressed by equation (3) is entirely analogous to that 
already cited as giving rise to phenylhydrazine. This compound is 
further formed by the reduction of the diazoamido-compounds. The 
decomposition of diazoamidobenzene may be represented as typical : 


C,H;N.N.NH.C,H; + 2H, = C.H;.N.2H; + H.N.C,H;. 


An important aspect of this class of decompositions is the direct 
conversion of the diazo- into the hydrazine-group, more especially as 
bearing upon the formation of hydrazine-derivatives from bodies such 
as naphthylamine, orthophenylenediamine, and other aromatic amines, 
the ordinary diazo-salts of which are either unknown, or less readily 
obtained than their diazo-amido-compounds. 

For the preparation of phenylhydrazine in quantity, the author re- 
commends the converséon of aniline into diazobenzene chloride, and 
the decomposition of the latter body by neutral sodium sulphite, ac- 
cording to the equation :— 


C.H;.N2.Cl + 2Na.SO, + H,O = C.H;.N,H:2.SO;Na + NaCl + Na.SO,. 


The resulting sodium phenylhydrazinesulphonate is decomposed by 
hydrochloric acid, and finally the phenylhydrazine is isolated from its 
hydrochloride by treatment with caustic soda. 

The necessary details are given with great exactness. The yield 
amounts to 70 per cent. of the theoretical. 

Phenylhydrazine is a nearly colourless oil, of sp. gr. 1°091 at 21°, 
and boiling at 233—234°; on exposure to cold it solidifies to a 
crystalline mass of shining tables, which melt at 23°. It is somewhat 
soluble in hot water, but almost insoluble in concentrated solutions of 
the alkalis : it is miscible in all proportions with alcohol, ether, benzene, 
and chloroform. In presence of reducing agents it is exceedingly 
stable, but is very readily decomposed by oxidants: it reduces Feh- 
ling’s solution even when in cold dilute solution, and this reaction, by 
reason of its delicacy, is recommended for the discrimination of all 
primary hydrazines, and indirectly of diazo-compounds. Phenylhydra- 
zine is a monacid base, yielding well defined crystalline salts, of which 
the following are described :— 
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Hydrochloride, C,Hs.N,H3;-HCl.—A colourless salt crystallising in 
shining plates, which may be sublimed unchanged. It is precipitated 
from its aqueous solution by concentrated hydrochloric acid. Under 
no conditions could the hydrazine molecule be made to unite with 2 
mol. HCl, which is additional proof of the weakening effect of the 
(C.H;)-group upon the basicity of the (NH.)-group. 

Sulphate (C>Hs.N2H;)2H2SO, and Nitrate.—Both these occur in the 
form of white shining plates, which are easily soluble in water. 

Carbazotate, CyHs.N2H;.OH.C,H2(NO,.)3.—Crystallises in slender 
yellow needles. 

Oxalate, (CsHs.N.H;)2H2C,0,.—Crystallises in colourless plates. 

From numerous considerations, and especially from the synthesis of 
the secondary hydrazine bases, the author assigns to phenylhydrazine 
the constitution, CsH;—NH—NH,: this view is in harmony with 
Strecker’s representation of the diazo-compounds. It is much 
strengthened by the following observation: by the action of ethyl 
bromide upon phenylhydrazine, an ammonium compound of the for- 
mula, CsH;.N,H,.(C,H;).C,H;Br, is formed; and since the same body 
results from the direct addition of C,H;Br to ethylphenylhydrazine, 
and the latter body, from the mode of its formation from ethylaniline, 
cannot but be regarded as, ay the presence of the 
—N—NH, group in phenylhydrazine is established. It will be further 
found that none of the reactions or derivatives of the base about to 
be discussed, in any way contravene this view. 

Referred to the ammonia type, phenylhydrazine appears therefore 
as at once a primary and a secondary base. The presence of the NH- 
group is characterised by the behaviour of this body to nitrous acid 
and to ethyl bromide, while its more strictly basic properties appear 
to be determined by its NH, constituent. From aniline, which is its 
nearest relative among the amine bases, it differs in the ease with which 
it undergoes oxidation, by reason of which the preparation of its halogen 
and nitro-derivatives must be effected through the corresponding ani- 
line compounds. 

Phenylnitrosohydrazine.—By the action of sodium nitrite upon the 
aqueous solution of the hydrochloride of the base a compound of the 
formula, C,H;.N,H,.NO, is obtained, crystallising in yellowish plates. 

This body is practically permanent in the air, but in closed vessels 1s 
rapidly converted into a dark-brown, strongly smelling liquid: this 
decomposition is referred to the action of minute traces of the oxides 
of nitrogen, which are in this way prevented from escaping. In its 
reactions it exhibits considerable differences from the aromatic nitroso- 
bodies, in which the hydrogen of the benzene nucleus is replaced by 
the NO-group, so that there can be no doubt that in this case the 
NO-molecule is in union with the nitrogen of the hydrazine group. 
Further, by the action of reducing agents it yields aniline in some 
quantity. These facts, in conjunction with the observation of, Heintz, 
that the formation of nitrosamines from amine bases is peculiar to, 
and determined by the NH-group, indicate the structure of this com- 

C,H;—N—NH, 
pound to be the following: ie . This view is strongly 
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supported by the fact that those secondary aromatic hydrazines in 
which the hydrogen of the NH-group is replaced by an alcohol-radicle, 
are decomposed by nitrous acid in a manner totally different from that 
here considered. 

By the action of dilute alkalis, phenylnitrosohydrazine is directly 
resolved into the diazobenzimide of Griess, according to the equa- 
tion— 


C.H,.N.H..NO = C.H;.N; + H.0. 


Since the elimination of water from nitrosamines takes place un- 
doubtedly between the NO- and NH.-groups, this reaction affords 
strong evidence in favour of Kekulé’s hypothetical representation of 

C,H;—N—N 
the structure of diazobenzimide, viz., ¥ : 


The author takes advantage of this reaction for the preparation of 
the latter compound, for which he gives the necessary details. 

Action of Diazobenzene upon Phenylhydrazine.—The author’s attempts 
to prepare, by means of this reaction, bodies corresponding with the 
so-called diazobenzamides, gave in all cases negative results. By mix- 
ing aqueous solutions of diazobenzene nitrate and phenylhydrazine 
chloride, diazobenzimide is separated, and the equivalent quantity of 
aniline obtained in solution. This, with other considerations, is expla- 
natory of the analogous decomposition of hydrazinebenzoic acid by 
diazobenzene nitrate, with formation of diazobenzimide and amido- 
benzoic acid, in addition to aniline and diazobenzoic imide. The for- 
mation of the latter compound is referred by the author to a regenera- 
tion of aniline and nitrous acid by the resumption of 2 mol. H.O by 
the diazobenzene, and the action of the nitrous acid thus formed upon 
hydrazinebenzoic acid, thus :— 


(1.) C,H;.N2.NO,; + 2H.O — C,;H;.NH.,HNO; +HNO.,. 
(2.) C,H,N.0: + HNO, oo C;H;N;0, + 2H.0. 


The simultaneous formation of amidobenzoic acid and diazobenzim- 
ide is explained by the equations :— 


(3.) R.NH—NH, + H,O = R.NH, + NH,.OH. 
(4.) CoHs.No.NO, + NH,OH = C,H;.N; + HNO; + H,0O. 


Equation (4) has been verified by direct experiment: by mixing 
aqueous solutions of diazobenzene sulphate and hydroxylamine chlo- 
ride, and adding sodium carbonate to the mixture, diazobenzimide is 
separated in quantity approaching the theoretical. 

For the conversion of hydrazine- into diazo-compounds, two methods 
are given: (1.) The hydrazine base is converted into its sulphonate 
by heating it with potassium bisulphate. Thus in the case of phenyl- 
hydrazine :— 


4C,H;N.H; + 2K.8.0, = 2(C,H;.N2H,.SO;K) + K.S0O, 
+ (C,H;.N;H,),SO,. 


The hydrazine sulphonate is isolated, and its aqueous solution treated 
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with mercuric oxide or potassium bichromate, by either of which it 
is completely oxidised to the yellow potassium diazosulphonate. 

(2.) In the case of hydrazine sulphate, chloride, and similar salts, 
special precautions must be observed in order to prevent the occur- 
rence of a secondary action between diazobenzene and the hydrazine 
base. The aqueous solution of the salt is gradually added to water 
holding mercuric oxide in suspension, care being taken to keep the latter 
in excess, and to agitate the whole continuously. In this way the 
following equation is to a large extent realised : 


(R.N2H,)2.SO, + 20, = (R.N,).SO, + 4H,0. 


The relations thus shown to exist between the typical representa- 
tives of the hydrazine- and diazo-groups of compounds, undoubtedly 
go to substantiate Kekulé’s as opposed to Strecker’s view of the con- 
stitution of the diazo-compounds. 

The oxidation of phenylhydrazine in alkaline solution (Fehling’s 
solution) differs essentially from that described as occurring in presence 
of acids: aniline and benzene are formed, with evolution of nitrogen 

as. 
¥ The formation of aniline may be explained by a resolution of the 
hydrazine group in the manner expressed by the equation :— 


2(C,H;.NH.NH,) + O => 2(C,H;.NH.) + H.O + N,, 


while that of benzene is probably referable to the reduction of a 
diazo compound, with the entire elimination of its nitrogen and the 


addition of 1 at. H. 

Phenylhydrazine and Ethyl Bromide—From the product of the re- 
action of these bodies, after the removal of certain volatile bases by 
treatment with ether, water dissolves a compound which is precipi- 
tated in the form of fine white needles on adding caustic soda. This 
body crystallises from its alcoholic solution in transparent prisms, the 
composition of which is expressed by the formula— 


C;H;.N2H2.C.H;.C.H;Br. 


By the action of silver oxide, this compound is converted into an 
easily soluble alkaline hydroxide. The corresponding chloride yields a 
platinochloride, {C;H;.N.H..(C,H;).Cl}2PtCk. 

These compounds must therefore be referred to the ammonium type, 
and are designated by the common prefix phenyldiethylazonium. While 
the existence of this base appears to throw doubt upon the universality 
of Hofmann’s conclusion that the formation of ammonium compounds 
from amines occurs only after the entire replacement of their typical 
hydrogen by alcohol radicles, it is nevertheless reconciled with this 
view by supposing the addition of ethyl bromide to the original imide- 
group, the hydrogen of which has been previously replaced by ethyl. 
That this is, indeed, actually the case has been proved by the produc- 
tion of this same compound from the action of ethyl bromide upon 
ethylphenylhydrazine. 

The construction of phenyldiethylazonium bromide is therefore re- 

6445 


presented by the formula: (C,H),—N—NH),. 
Br 
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Hence we may conclude that the formation of an ammonium com- 
pound, while it indicates the presence of a tertiary amine group in the 
body under experiment, is no criterion of the number of hydrogen 
atoms which it may contain in union with nitrogen, but that an am- 
monium compound may contain imide or amide groups yet intact.* 

Carbamide Derivatives of Phenyliydrazine are formed by reactions 
precisely similar to those which are characteristic of ammonia and 
the amine bases. They are differentiated from ordinary carbamides 
by the presence of the hydrazine group: this is especially seen in their 
reactions with nitrous acid, and the peculiar decomposition of the 
thioderivatives by alkalis. 

Ethylphenyl-semi-carbazide, Cs;H;.N,H..CO.NH.C2H;, is formed by 
the direct union of phenylhydrazine and isocyanic ether. From its 
solution in hot alcohol it crystallises in colourless plates, which melt 
at 151°. Heated with concentrated hydrochloric acid at 100°, it 
undergoes a simple resolution into carbonic acid, ethylamine and 
phenylhydrazine. 

By the action of nitrous acid this body undergoes a remarkable 
conversion into a nitroso-derivative, which is obtained in fine yellow 
needles, having the empirical composition, C,H,,N,O., and melting at 
865°. On boiling its alkaline solution, it is decomposed into carbonic 
acid, ethylamine, and diazobenzimide, according to the equation :— 


C,H,.N,0: = C,H;.N;3 + C.H;.NH: + CO. 


From this reaction, and from the known constitution of the nitroso-body, 
NH, 


CHs—N<yno , which is formed from nitrous acid and phenylhy- 


drazine, the constitution of these bodies is inferred to be the follow- 
ing :— 


C;-H;—N—NH.CO.NH.C.H; 


NO C;H;.NH.NH.CO.NH.C.H;. 
Ethylphenylnitroso-semicarbazide. Ethylphenyl-semicarbazide. 


Numerous attempts to obtain, by reduction of the above nitroso- 
compound, a base containing three N-atoms similarly combined, led in 
all cases to negative results. 

Phenylsemicarbazide, CQ3H;—NH.NH.CO.NH,, obtained by the action 
of potassium cyanate upon the neutral salts of phenylhydrazine, crys- 
tallises in colourless plates, which melt at 170°. It exhibits in all its 
relations perfect analogy to the preceding compound. 

Phenylhydrazine and Carbon disulphide unite at ordinary tempera- 
tures, with considerable evolution of heat, to form phenylhydrazine 
phenylthiocarbazate, (C.H;.N.H;)2,CS, This compound crystallises 
from its ethereal solution in six-sided prisms which melt at 76—77°. 

From a consideration of the general constitution of the thiocar- 
bamates, the author assigns to this body the constitution— 


C,H;.NH.NH.C S.S.H,N2.C.H; : 


* In support of this, the author cites Neubauer’s research on creatinine 
(Annalen, exxxvii, 288), and the results previously obtained by himself with the 
rosaniline bases (Ber., ix, 891). 
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a view which derives considerable support from the fact that by the 
action of acids the body is resolved into phenylhydrazine and free 
phenylthiocarbazic acid, CsH;.NNH.NH.CS.SH. This acid has been 
obtained crystallising in shining plates. It is an unstable compound; 
in ethereal solution it is decomposed after a short time into the salt 
just described, with simultaneous formation of CS,. 

Diphenylthiocarbazide, (CsH;.N2H2)2CS, is the chief product of the 
decomposition of the two preceding compounds by heat (90°). It 
crystallises in colourless, three-sided prisms. By the action of heat 
(150°) upon the dry substance, or, better, by treatment of the same 
with dilute alkalis, it is converted into a compound which is soluble in 
chloroform, and is precipitated from this solution, on addition of 
alcohol, in microscopic needles of a blue-black colour. This body is a 
colouring-matter of some beauty. Its solution in chloroform is beau- 
tifully dichroic, the dark-red of the thicker strata passing, on dilution, 
into a bright green of great intensity. The same solution when 
treated with bromine yields substitution-products, characterised by the 
brilliant metallic reflection of the solid substance. 

The alkaline solution of this body is rapidly reduced by zine dust ; 
and on filtering and exposing the colourless solution thus obtained to 
the air, a fine violet-red colour is developed ; and on acidifying the 
solution, a new colouring-matter is precipitated in the form of red 
crystalline flocks. 

The analysis of the original compound appears to indicate a differ- 
ence in composition from diphenylthiocarbazide of 2 at. H; it is, how- 
ever, probably an isomeride. It is tosome extent analogous to Lieber- 
mann’s phenol colouring-matters, but differs from them in containing 
sulphur, which appears to play the part of oxygen in the chromogenic 
group. 

Diphenylthiosemicarbazide, C;Hs.N2H2.CS.NH.C,H;, is prepared by 
mixing alcoholic solutions of the phenyl base and isothiocyanic ether : 
it crystallises in colourless prisms, which melt at 177°. This body is 
easily soluble in the dilute alkalis, forming a colourless solution, from 
which it is precipitated unchanged on the addition of an acid. This 
proves that both the hydrazine groups of diphenylsulphocarbazide concur 
to produce the colouring-matter previously described. 

Phenylhydrazin Phenylcarbaziate, (CsH;.N2H2),CO., is obtained as a 
white crystalline mass by the action of carbonic acid upon the base in 
presence of water. 

Amido-derivatives.—Two of the H-atoms of phenylhydrazine may 
be successively replaced by acid radicles; of these the first to be 
replaced is invariably an atom of the NH.-group: which of the re- 
maining atoms is replaced by the second group has not been ascer- 
tained. 

Monobenzoylphenylhydrazine, Cs5Hs.N2H2.CO.C,H;, prepared by the 
action of benzoyl chloride upon phenylhydrazine in presence of ether, 
crystallises in slender white prisms, which melt at 168°. If the solution 
of this body in chloroform be treated with yellow oxide of mercury, 
and the solvent evaporated, a dark red-coloured oil remains, which the 
author concludes to be benzoyldiazobenzene, CsH;.N = N.CO.C.H:. 
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His attempts to prepare this body synthetically from diazobenzene- 
compounds and benzaldehyde were unsuccessful. 

Dibenzoylphenylhydrazine, C;H;.N2H.(CO.C.Hs)2, is best prepared by 
the action of benzoyl chloride upon potassium phenylhydrazinesul- 
phonate, according to the equation :— 


C,;H;.N2H2.SO;K + H.O + 2C,H;.COCI1 = C.H;.N:H.(CO.C,Hs)2 
+ KHSO, + 2HCI. 


The yield of this product approaches the theoretical. It crystallises in 
slender white prisms, which melt at 177—178°. Heated with con- 
centrated hydrochloric acid at 100° it is resolved into benzoic acid and 
hydrazine. 

Monacetylphenylhydrazine, Cy>H;.N2H,.CO.CH;, crystallises in six- 
sided prisms, which melt at 128°5°, and may be distilled at a higher 
temperature for the most part unchanged. By the action of mercuric 
oxide on the solution of this body in chloroform, it undergoes a de- 
composition precisely similar to that of the benzoyl compound pre- 
viously mentioned, acetyldiazobenzene, C,H;.N—N.CO.CH;, being 
formed. 

Oxalyldiphenylhydrazine, (CsH;.N,H2)2[CO]2, is exactly analogous, 
both in its constitution and mode of formation, to oxamide. It isa 
crystalline body, melting at 277—278°; at a somewhat higher tempe- 
rature it distils practically unchanged. 

Phenylbenzene-thiazide, Cs5H;.NH.NH.SO..C,H;, is prepared by the 
action of benzene-thiochloride upon phenylhydrazine in ethereal solu- 
tion. It crystallises in thin white needles which melt at 146°. By 
oxidation with mercuric oxide it is converted into the diazo-compound, 
C;H;.N—N.SO,.C,H;, described by Konigs (Ber., x, 1531), who ob- 
tained it by the action of benzenesulphinic acid upon diazobenzene. 

Trinitrohydrazobenzene, CesH;.NH.NH.C.H>2.(NO,.)3, is analogous in 
constitution and mode of preparation to picramide. It crystallises in 
red shining plates which melt at 181°. By reducing agents it 
is resolved into aniline and an aromatic base, which has not been 
further investigated. By the action of mercuric oxide on its alcoholic 
solution itis converted into trinitroazobenzene, CsH;.N—N.C,H».(NO,)s. 
This body crystallises from its solution in hot alcohol in long, slender, 
red prisms, which melt at 142°. 

Similar compounds were obtained from phenylhydrazine and dinitro- 
chlorobenzene. The reaction seems in effect to afford a convenient 
general method for the preparation of the substitution-products of azo- 
and hydrazobenzene. 

Phenylhydrazine and the aldehydes unite, with elimination of water, 
to form in nearly all cases well crystallised, indifferent bodies, contain- 
ing the residues of 1 mol. of each reagent: in this respect they differ 
from the otherwise similar derivatives of the ordinary amine bases. 
The following are described :— 

Benzylidene-phenylhydrazine, CsH;.N,H.CH.C,H,, crystallises in well 
defined prisms, which melt at 152°5°. At a higher temperature this 
body distils unchanged. 

Ethylidenephenylhydrazine, CsHs.N;H.CH.CH;, occurs in colourless 
crystals. 
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Phenylfurfwrazide, CsH;.N2H.C;H,0, crystallises in plates of a pale- 
yellow colour, which melt at 96°, and decompose at higher tem- 
peratures. By reason of the simplicity of the constitution of this, 
as compared with the compounds of furfarol with other amines, it will 
doubtless form a valuable aid in the solution of the constitution of 
furfuramide and furfurine. 

Phenylhydrazine and cyanogen gas unite, in presence of water, to 
form a crystalline compound which, after purification, is obtained in 
the form of plates which are nearly free from colour. This body melts 
at about 160° with partial decomposition, and is wholly decomposed at 
higher temperatures. 

Its constitution appears to be that of phenyldicyanhydrazine, 
C.H;.N.H;.(CN)., or, from its analogy to cyananiline, to be that repre- 

C.H;.N—C—NH 
sented by the formula mam , though at the same time 
HN—C—NH 
the assumption of a closed chain of N- and C-atoms is somewhat im- 
probable. Its solution in the aqueous alkalis is characterised by a 
rapid absorption of oxygen from the air, accompanied by the develop- 
ment of a dark-brown colour. It undergoes but a very partial de- 
composition on heating with hydrochloric acid to 100°. Heated for 
some hours with water at 150°, it is converted into a body which crystal- 
lises in thin white needles, but has not been further investigated. 
With nitrous acid it yields a white crystalline body which is probably 
a nitroso-derivative. 

Action of Sulphur upon Phenylhydrazine—Amongst the products of 
heating these bodies together to 130°, the following compounds were 
identified :— 


N; NH; ; H.S 3 C,H, 3 C.H;.HS ; (C.H;).S ; (CeH;) 282 and C,H;.N H:. 


The action of sulphur upon the hydrazines is, therefore, for the most 
part limited to their nitrogenous group, and is similar to the decom- 
position of these bases by oxidation in their alkaline solution. The 
formation of aniline, which occurs to the extent of 30 per cent. of th 
phenylhydrazine employed, is explained by the equation :— 


2(C.HsNHNH,) + S = 2(C,H;.NH.) + H.S + NW; 


that of benzene and the various sulphur-derivatives enumerated re- 
sembles the ordinary decomposition of the diazo-compounds. 
Methylphenylhydrazine, when subjected to the action of nitrous aci¢ 
under regulated conditions, undergoes a remarkable decomposition inte 
methylphenylnitrosamine and nitrous oxide ; thus :— 


C,H; 


Ci, } oH + 2HNO; = Gir 


CH; 


Since there is no warrant for assuming the direct oxidation of an 
NH.- to an NO-group, and since, therefore, this reaction is the inverse 
of that by which the original base was formed, the author represents 
the decomposition as occurring in two stages; the first consisting iu 


by.0 + N,O + 2H.0. 
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the resolution of the base into methylaniline and hydroxylamine, 
thus :— 

C.H; — CoH; 

CH, }N—NH: + H.0 = Gf 
and these bodies being in the second place at ouce resolved by nitrous 
acid into methylphenylnitrosamine and nitrous oxide respectively. 

Methylphenylhydrazine and Diazobenzene, when brought together 

in cold aqueous solution, the latter being in the form of nitrate, were 
found to enter into energetic reaction, the chief products of which 
were diazobenzimide and methylaniline. The reaction may be formu- 
lated as follows :— 


\we + HNO, 


Ca }N-NE: + CsHyN.NO; = Gi,’ }NH + C.H.N, + HNO, 
CH; CH; 

A third body was also isolated, crystallising in colourless plates, and 
identical with the product of oxidation of the base by mercuric oxide, 
to be shortly described. Its formation is probably referable to the action 
of the nitric acid. 

Derivatives of Methylphenylhydrazine.—The formation by this base 
of well-defined compounds with benzoyl chloride, acetic anhydride, and 
isocyanic ether, was established by qualitative experiments. The fol- 
lowing carbamide-derivatives are described :— 

Methylphenylsemicarbazide, om } N—NH.CO.NH:2, is formed by 
adding potassium cyanate to the solution of the base in hydrochloric 
acid. It occurs in masses of fine white crystals which melt at 133°. 
Heated with hydrochloric acid at 100° in sealed tubes, it is decomposed 
into ammonia, carbonic acid, and phenylhydrazine. By the action of 
nitrous acid it is converted into the nitroso-derivative, 


C,H; 
Gut 5—N—0ONB, 


NO 
which erystallises in fine bright-yellow plates, melting at 77°. 
Methyldiphenylthiosemicarbazide, GH, | N-NH.CS.NH.C.H,, is pre- 
3 


pared by mixing methylphenylhydrazine and phenylisothiocyanic 
ether in the proportion of equal numbers of molecules. 

It is a crystalline body melting at 154°. 

Phenylhydrazine and the halogens unite with considerable energy ; 
the reaction is most easily controlled and investigated in the case of 
lodine. By the alternate addition of iodine and caustic potash to 
water holding the base in suspension, the latter is wholly decomposed 
into diazobenzimide, aniline, and small quantities of substituted ani- 
lines ; probably according to the equation :— 


2C,H;.N.H; + 2T. = C.H;.N; + C.H;.NH, a 4H1I. 


The analogy of this to the decomposition of the base by oxidation in 
its acid solution is evident. 
22 
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Secondary Aromatic Hydrazines.—These bodies are isomeric with the 
hydrazo-compounds, from which they differ in being constituted after 
the unsymmetrical type R.—N—NH,. They are easily obtained by 
the reducing action of zinc-dust and acetic acid upon the nitroso- 
derivatives of the secondary amines, of which they are, in fact, the 
sole products. 

Methylphenylhydrazine, CsH;.N.H2.CHs;, is a colourless oil which re- 
mains liquid at —17°; it boils at 222—-224°, at a temperature, there- 
fore, 10° Jower than phenylhydrazine.* This base, in common with all 
similar secondary hydrazines, is more stable in contact with oxidising 
agents than the primary bases: it reduces Fehling’s solution only 
when heated. It is a monacid base: its sulphate has the composition 
{C.H;.N2H2.CH;}2H.SO,: it crystallises in white shining plates which 
are easily soluble in water. The constitution of this body is esta- 
blished beyond doubt by its synthesis from methylphenylnitrosamine, 
= } N—NO, to be that represented by the formula Col 
and this view derives much support from the fact that all the reactions 
of phenylhydrazine, in which the NH2-group comes into play, are 
equally characteristic of this base, whereas no reaction of the former 
body, which may be regarded as determined by its NH-constituent, 
has been observed to occur in the case of methylphenylhydrazine. 

As a tertiary base, it unites directly with 1 mol. C.H;Br and C,Hsl 
to form well crystallised bodies which exhibit all the reactions of am- 
monium compounds. 

Oxidation of Methylphenylhydrazine-—The aqueous solution of the 
base, when heated with Fehling’s solution, is decomposed according to 
the equation :— 


7 
2.6u7,° | Nath + O = 267° }NH + HO + B. 
By the action of mercuric oxide on the solution of the base in chloro- 
form the crystalline compound is obtained, which was mentioned as 
occurring amongst the products of decomposition of the base by 
diazobenzene nitrate. It melts at 133°; its empirical composition is 
represented by the formula C;H,N,. It is decomposed with explosive 
violence when strongly heated; its reactions are those of an indifferent 
body. 
From the consideration and discussion of its properties and reac- 
tions, the author regards this body as probably constituted similarly to 
the azo-bodies, and represented, therefore, by the formula— 


OH, a O.Hs. 
Gat N—N—N—N \ ae 


its formation, therefore, is entirely analogous to that of azobenzene 
from aniline. On this view it would be designated “ Dimethyl-di- 
phenyl.tetrazone.” This body yields with iodine an addition-product 
which crystallises in thin black needles; they are, however, very 


* A depression of the boiling point of liquids consequent upon the replacement of 
H by an alcohol-radicle, has been observed by Michler (Ber., viii, 1865) to occu? 
also in the substituted carbamides. 
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unstable. Their composition appears to be represented by the for- 
mula CuHieNi ly. 

Diphenylhydrazine, (Ce6H;)2N2H2, is formed from the corresponding 
nitrosamine by reduction with zine and acetic acid. It is a yellowish 
oil, which does not solidify at —17°. Its hydrochloride crystallises 
in slender colourless needles. The concentrated aqueous solution is dis- 
sociated on gently heating, but recombination occurs at higher tem- 
peratures. The sulphate, {(C.H;)2.N2H2}.H,SO,, and nitrate also 
crystallise in slender needles. 

Monobenzoyldiphenylhydrazine, (Ce-H;)2N2H.COC,H;, is obtained by 
the action of benzoyl chloride upon the base in presence of ether. It 
crystallises in slender white shining needles which melt at 192°. 

Benzylidene-diphenylhydrazine, (CgH;)2.N2.CH.C,H;, results from the 
union of diphenylhydrazine and benzaldehyde with elimination of 
water. It is a crystalline body, melting at 122°, 30° lower, therefore, 
than benzylidinemonophenylhydrazine. From the synthesis of this 
body the author deduces the constitutional formula (C,H;.).N—N Hb. 

The relations of this body to its isomeride, hydrazobenzene, 
C,H;—NH—NH—C,H;, which are indicated by the above formule, 
are entirely in harmony with the results of experiment. Of these we 
may mention the following :— 

Diphenylhydrazine forms stable salts with the mineral acids; in no 
case are these reagents observed to bring about the molecular re- 
arrangement by which its isomeride is converted into benzidine. Sub- 
jected to dry distillation, the former is partially decomposed into 
ammonia and diphenylamine; the latter completely into aniline and 
azobenzene. 

The most trustworthy index of the nature of this isomerism lies in 
the behaviour of these bodies towards nitrous acid. This reagent 
converts hydrazobenzene, under regulated conditions, into a body 
which closely resembles the ordinary nitrosamines ; diphenylhydrazine 
is decomposed into diphenylnitrosamine and nitrous oxide, according 
to the equation :—— 


(C,H;).N:H, + 2HNO, = (C,H;).N,O + N,O + 2H,0. 


The probable intermediate stages of this resolution have been dis- 
cussed in treating of the similar decomposition of methylphenylhy- 
drazine. 

Oxidation of Diphenylhydrazine.—This base is readily oxidised by 
mercuric oxide. In warm solutions the action takes place according 
to the equation :— 


2[(C.H;)2N.NH.] + O = 2(C,H;).NH + H.O + N2. 


In cold dilute solutions, a crystalline body melting at 123° is obtained, 
apparently tetraphenyltetrazone, (CsH;).—N—N—N—N—(C,H;).. 
C. F. C. 


~ 


Methyl-violet and Diphenylamine-blue. By H. Brunnerand 
R. BranpEnBURG (Deut. Chem. Ges. Ber., x, 1844—1848). 
Methyl-violet—According to the opinion of Griibe and Caro (Liebig’s 
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Annalen, clxxix, 189), tetramethyl-rosaniline is the basis of methyl- 
violet; in accordance with this opinion the authors allowed 3 mols. of 
bromine to react on 3 mols. of dimethylaniline, according to the 
equation, 3C;H;N(CH;). + 3Br, = 6HBr + CHis5(CHs;),N3, and 
obtained a resinous mass from which by purification they ob- 
tained a body colouring silk a blue violet, and having the formula 
CHi;(CH;),N; + 4HBr. When heated above 120°, this body loses 
hydrobromic acid, and gives a series of compounds which impart to 
silk a reddish-violet colour, the violet becoming more red with in- 
creasing loss of hydrobromic acid. 

Diphenylamine-blue.—This compound has been obtained by the 
action of 3 mols. of bromine on a solution of 2 mols. of diphenyl. 
amine and 2 mols. of toluidine in glacial acetic acid, as follows :— 


2C,2HiN + 2C,H,N + 3Br. = NH, + 6HBr _ CoH ie(CeHs)3N3. 


Triphenyl-rosaniline. 


By the purification of the mass obtained by heating the whole at 
150° for some time, then to 180°, a blue-colouring base was obtained, 
which with sulphuric acid yields a sulpho-compound soluble in water 
and colouring wool blue. 

By the action of bromine on aniline and sclid or liquid toluidine, 
fuchsine and a blue-violet dye-stuff were obtained. yr. &. @. 


Sulphonic Acids of Normal Butylbenzene. By L. Batstayo 
(Gazzetta chimica italiana, vii, 343—347).—The normal butylbenzene 
was prepared, according to Fittig’s general method, by treating bro. 
mobenzene and butyl bromide dissolved in benzene with sodium, and 
heating gently. Pure butylbenzene obtained from the product by frac- 
tional distillation is a colourless liquid, of aromatic odour, boiling at 
179°5°—180°5° under a pressure of 748 mm., corresponding exactly 
with the compound obtained by Radziszewski. Its density is 0°875 at 
0°, and 0°864 at 15°. When treated with a mixture of Nordhausen and 
ordinary sulphuric acids it yields two sulphonic acids, which may be 
separated by the difference in solubility of their barium salts. That 
which occurs in largest quantity is anhydrous and less soluble than the 
other. It forms small unctuous plates of the formula C.)H2»S8,0;Ba. 
The lead salt, CsH2.S,0,Pb.H.O, crystallises in stellate groups of 
needles. The free acid obtained by decomposition of the lead salt 
with sulphuretted hydrogen, forms when evaporated in a vacuum a 
hygroscopic crystalline mass which is very soluble. The calcium salt 
resembles the barium salt, whilst the zinc salt, C.H.»S,0,Zn.7H.0, 
forms very soluble needles. 

The hydrated baric salt of the second sulphonic acid crystallises in 
nodules of the formula C.H2»S,0;Ba.2H.O, which are moderately 
soluble in cold water. The lead salt, C..H.S.O;Pb.2H,O, forms 
microscopic plates. The free acid corresponding to these salts is very 
hygroscopic, and may be prepared from the lead salt in the usual way. 
The author, with a view of confirming the existence of these two sul- 
phonic acids derived from normal butyl-benzene, intends to prepare 
the corresponding ethers, and compare their properties. C. E. G. 
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Preparation of Quinones and Hydroquinones. By R. Nigrzk1 
(Deut. Chem. Ges. Ber., x, 1934—1935).—The process described by 
the author is based upon the fact, observed by himself, that quinone 
and hydroquinone are produced in the oxidation of aniline-black by 
chromic acid. 

Hydroquinone is prepared as follows :—One part of aniline is dis- 
solved in 8 parts of sulphuric acid diluted with twice its bulk of 
water: to this solution, after cooling, a saturated solution of 23 parts 
of potassium bichromate is added gradually, too great a rise of tem- 
perature being avoided. The thick pulpy mass of aniline-black pro- 
duced at first changes after a time to a dirty-brown solution, which 
is then to be treated with sulphur dioxide in excess, and afterwards 
agitated with ether. The ethereal liquid, when distilled, leaves a 
brownish crystalline residue of crude hydroquinone, amounting to 16 
per cent. of the aniline employed. 

Hydrotoluquinone may be prepared in the same manner from ortho- 
toluidine. 

For the preparation of quinones, the proportion of the oxidising 
agent must be increased; and it is found best to add the latter in small 
quantities, and after each addition to distil off the quinone préduced. 
Toluquinone is formed with facility: it may be readily distinguished 
from quinone, not only by its much lower melting-point, but also by 
its crystalline form, toluquinone forming pointed rhombic lamine, 
whereas quinone forms long, very thin needles. 

Hydroquinone and hydrotoluquinone dissolve readily in hot crude 
toluene, and crystallise therefrom almost entirely on cooling. 

J. R. 

Some Colouring-matters derived from Phenol, Rosolic Acid, 
Aurin, Corallin, and Azurin. By C. Eruarr (Arch. Pharm. 
3], viii, 481—510).—This investigation was commenced before Dale 
aud Schorlemmer, and Fresenius and Kolbe published their results ; 
it has for its ebject a comparison of the above-named bodies with each 
other and with other colouring-matters derived from phenol. 

Runge’s experiment of distilling phenol with milk of lime was 
repeated. From 1 kilogram, only 2 or 3 grams of an impure sub- 
stance exhibiting green reflections were obtained, and its purification 
was not undertaken. Miiller’s process of exposing phenate of cal- 
cium to air for some months was carried out. The phenol was re- 
moved from the dark-red product by boiling with water, the impuri- 
ties filtered off, and, on addition of hydrochloric acid, orange flocks 
were precipitated. This substance was purified by repeated solution 
in ammonia and precipitation with carbonic acid. ‘Thus prepared, 
_ colouring-matter is indistinctly crystalline, and melts at 169— 

60°. 

It dissolved in all the usual solvents, benzene excepted. In alkalis, 
it dissolved with a purple-red colour ; the other solutions were brown. 
Ammonia had no decided action on this substance, either when in the 
form of aqueous ammonia or in the gaseous state; on addition of 
alcohol, however, a compound separated, which lost every trace of 
ammonia when heated to 120°. This substance differs from corallin 
in not giving a blue, but a brownish-black colouring-matter when 
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heated with aniline. The compounds of rosolic acid, thus prepared, 
with the alkaline earths, lead, &c., are very indefinite and give no 
indication of the molecular weight. Its formula before drying is 
C,sH,,0;, and after being heated to 159°, CisH,,Oy. It appears there- 
fore to lose 1 molecule of water when heated. The hypothetical 
equation given by the author to represent the formation of this 
substance, supposes 2 atoms of hydrogen in the C,H; group of phenol 
to be replaced by calcium. 

After alluding to the results obtained by Wichelhaus in oxidising 
phenol, the author notices that phenoquinone, C,H,(O.OC,H;). is 
isomeric with rosolic acid, but from their reactions these two bodies 
clearly differ in constitution. He then describes the preparation of roso- 
lic acid from rosaniline by nitrous acid, or by water under pressure. 
From this reaction it appears probable that as rosaniline is derived 
from a mixture of aniline and toluidine, so rosolic acid is a derivative 
of phenol and kresol, or from phenol and some substance capable of 
adding an atom of carbon. Phthalein stands in close relation to these 
compounds. 

Dale and Schorlemmer’s formula for aurin extracted from a com- 
mercial sample, is CyH,,0,, omitting the water, which formula they 
subsequently altered to CoH,,O; + H,O (at 110°).—See this Journal, 
1872, p. 75, and 1877, ii, 121.—Fresenius’ formula is CyH Ou = 
2C»HyO; + 25H.O. The chief difference between the two is, that 
Dale and Schorlemmer’s aurin may be heated to over 200° without 
decomposition, whereas Fresenius’ sample decomposes at 170°. 

The author’s own experiments give the folldwing results :—Com- 
mercial aurin contains 5 or 6 per cent. of sulphur, which is very 
difficult to remove, and cannot be reduced below 0°25 per cent. 
Some rosolic acid was made by the author from phenol sulphuric 
acid and oxalic acid, and purified by washing, subsequent solution 
in alkali and precipitation with carbonic acid, and finally by crystal- 
lisation from alcohol or from glacial acetic acid. Thus prepared, it 
melted at 154—155°. From numerous analyses it was found to have 
the formula CyH3,0;. Both in its formula and behaviour on heating, 
it coincided with Fresenius’ aurin, and differed from that of Dale and 
Schorlemmer. By analysing the gas given off during the action of 
the sulphuric and oxalic acids on phenol, the author draws con- 
clusions similar to those of Kolbe and Fresenius, viz., that the for- 
mation of aurin is due to nascent carbon monoxide. From the 
manner in which the product lost water on drying, it appears to con- 
tain 3H,O0 as water of crystallisation, and 2H,O in more intimate 
combination; after the last portions of water have been expelled, 
corallin no longer gives a clean azuline reaction. 

Azulin or azurin, first prepared by the manufacturers, Guinon, Mar- 
nas, and Co., at Lyons, was obtained by boiling moderately-pure coral- 
lin with 8—40 times its weight of aniline. Corallin dissolves in chloro- 
form, amy] alcohol, acetic, oxalic, and tartaric acids. In sulphuric acid, 
it dissolves with a hyacinth-red colour, and is precipitated on addition 
of water. The azulin was prepared for analysis by exhaustion with 
cold ether and solution in hot acetic acid; the portion which sepa- 
rated on cooling was repeatedly boiled with dilute acid and alkali, 
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and the residue washed and dissolved in alcohol. From this solution 
the colouring-matter separated in hard crusts, very indistinctly crystal- 
line. It had the colour of sublimed indigo, and melted at 146°. It 
contained no water. Its formula was found to be C.,;H..N,O., and its 
formation may be expressed by the equation— 


CH .04 + 2C,H,N = C..H22.0.N2 + C,H;OH + H,0. 


The author suggests the following constitutional formule for aurin 
and azulin :— 


C,H)(OH)=(CO),=(C.H;)  (C.H;).NyHs<=(CO).=(C.Hs)». 
Aurin. Azulin. 
oH; 


or, if the formula of the latter be halved, it would be, co<t H.NH- 
6445 


Since the communication of which the above is an abstract was 
written, the results of other researches on this subject have been pub- 
lished. Commercial rosolic acid has been found by Zulkowsky to 
consist of a mixture of two substances, one identical with Dale and 
Schorlemmer’s aurin, and the other amorphous. Aurin has been syn- 
thetically prepared by Liebermann and Schwarzer from phenol and 
salicylic aldehyde thus:—C,H,O + 2C,H,O, = CxH,O; + 2H,0. 
And lastly, Zulkowski suggested that rosaniline and rosolic acids are 
respectively the triamide and trihydroxyl derivatives of a hydro- 
carbon, C2H,,, which has since been obtained by O. and E. Fischer. 

W. R. 


Synthesis of Benzoic Acid and Benzophenone by the aid 
of Carbonyl Chloride. By A. Friepet, L. Crarrs, and E. Apor 
(Deut. Chem. Ges. Ber., x, 1854-—1858).—The authors have failed 
to obtain any result from the action of chlorcarbonic ether on benzene 
in presence of aluminic chloride. When, however, carbonyl chloride, 
which is absorbed in the cold by benzene, is used, it acts on benzene 
in presence of aluminic chloride in such a manner that when the 
action takes place slowly benzophenone is produced, and a very little 
benzoic acid. If the reaction is allowed to take place rapidly, benzoyl 
chloride and benzoic acid are formed. Thus the reaction appears to 
take place as follows :— 


(1.) C.H; + COC], = C,H;COCIl + HCl. 
(2.) C,H, + C,H;COC1 a C,H;COC,H; + HCl. 
YF. De 
Formation of Ferrous Salicylate. By S. Barina (Gazzetta 
chimica italiana, vii, 358—360).—This paper contains the results ob- 
tained by the author when endeavouring to prepare ferrous salicylate. 
The coloured solution produced when salicylic acid is added to an iron 
salt, after evaporation at 100°, does not entirely redissolve, but leaves 
a residue of ferric oxide. Salicylic acid dissolves metallic iron with 
disengagement of hydrogen, forming a pale rose-coloured solution, 
which rapidly becomes darker on exposure to the air; the iron at the 
same time becomes covered with a greenish crust, which the author 
considers to be a basic salicylate of iron. This green colour changes 
to deep red on exposure to the air. C. E. G. 
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A New Ether of Glycerin. By Curistian Gorrie (Deut. 
Chem. Ges. Ber., x, 1817—1819).—The salicylic ether of glycerin is 
prepared by dissolving salicylic acid in glycerin and passing hydro- 
chloric acid gas through this solution heated to 100°. The ether so 
obtained is purified, after washing, by distilling under reduced pres- 
sure, as it decomposes when distilled under the ordinary pressure. It 
is a colourless and odourless liquid, soluble in alcohol, ether, and 
carbon disulphide. Analysis shows it to have the formula— 


OH 
Css) 60.00,H,(OH); 

The author supposes that the hydrochloric acid acts so as to form 
first the monochlorhydrin of glycerin, and not salicyl chloride. 

Pr. P. B. 

Parabromometasulphophenylpropionic and Metasulpho- 
phenylpropionic Acids. By T. Gérine (Chem. Centr., 1877, 793— 
800, and 808—815).—By the action of bromine on phenylpropionic 
acid different products are formed, about one-third consisting of para- 
bromophenylpropionic acid, which is less soluble in carbon sulphide 
than the other bodies, and separates from a hot solution as a mealy 
powder, but on slow evaporation is obtained in flat glistening needles, 
melting at 135°. 

By the action of fuming sulphuric acid, it is converted into a mono- 
sulphonic acid, crystallising in non-deliquescent rhombic plates or 
prisms, containing C,H,BrSO; + 24H.O; a: b: ¢ = 1:3013: 1: 0°7831. 

C,H;BrSO;Ba + 2H,O forms crystalline crusts, and (C,HsBrSO;),Ba 
+ 8H,O well-defined monoclinic crystals; a@:b:¢ = 04941: 1: 
0°5065. 

C,H;BrSO,Ca + 3H,0 is a crystalline powder, and (C,H;BrSO;),Ca 
+ 8H,0 forms monoclinic crystals; a: b: ¢ = 0°7062 : 1 : 0°9774. 

The normal sodiwm salt crystallises in deliquescent needles, and the 
acid salt forms prisms with 3 molecules of water. The normal potas- 
sium salt is very soluble, and does not crystallise well, and the less 
soluble acid salt forms needles. The normal copper and silver salts 
separate on evaporation in crusts, consisting of microscopic needles. 
The zine salt is a gummy mass, in which, on standing in the air, crys- 
talline salts appear. The lead salt forms glistening crystals. 

On treating the acid with sodium amalgam, the bromine is replaced 
by hydrogen, and the sulphophenylpropionic acid thus obtained yields, 
on melting with potash, pure metoxybenzoic acid. 

In the preparation of the bromosulphonic acid, two other bodies are 
formed; one is insoluble in water, and present in very small quantity 
only; the other is volatile with steam, forms thin rhombic plates 
melting at 112°, smells like benzaldehyde, reduces an ammoniacal 
silver solution, and on analysis gives numbers agreeing with those 
required for a bromocinnamaldehyde. C 


Oxybenzoic Acids. By Huco Kuprursere (J. pr. Chem., xvi, 
424—447).—Sodium paraoxybenzoate, when heated to 240—250", 1s 
resolved into the basic salt, phenol, and carbonic anhydride, as 
follows :— 


2C.H(OH)CO.Na = C.H,(ONa)CO,Na + C,H;,OH + CO: 
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The basic salt is left as a white residue if the operation is conducted 
in a stream of CO, and the temperature raised to 280—295°. The 
residue is then found to yield 36 per cent. of salicylic acid, the quantity 
decreasing with the rise of temperature. The change of paraoxyben- 
zoic acid into salicylic acid the author views as due to the action of 
carbonic acid, and to a more complex action than the change of posi- 
tion of the hydroxyl and carbonyl groups. Perhaps it is owing to the 
formation of an isomeride of orthophenoldicarbonic acid, which on 
heating would be resolved into basic sodic salicylate and carbonic anhy- 
dride, as follows :— 


C,.H;(OH)(CO.Na). a C;H,(ONa)CO.Na 4- CO.. 


This theory is supported by the following observations :—(1.) When 
sodic paraoxybenzoate is heated ina quick stream of hydrogen, no 
salicylic acid is formed; if the stream is slow, a small quantity is 
formed. (2.) Van den Welden’s observation (J. pr. Chem. [2], xv, 
155), that thallious salicylate when heated decomposes into paraoxy- 
benzoic and orthophenoldicarbonic acids. (3.) Ost’s observation (J. pr. 
Chem. [2], xv, 306), that basic potassic paraoxybenzoate is resolved 
into potassic orthophenoldicarbonate when heated. (4.) A nearer 
examination of the product obtained by heating sodic paraoxybenzoate 
in a stream of CO, showed the presence of orthophenoldicarbonic, 
C.H;(OH)(CO.H).2, and oxytrimesitic acid, C,H.(OH)(CO.H);. By 
conducting the operation very slowly, the end-product was found to 
contain basic sodic oxytrimesitate only, the reaction taking place as 
follows :— 


2C,H,(ONa)CO,Na + CO, = C;H,(ONa)(CO;Na); + C,H;.0H. 


Potassic paraoxybenzoate heated to 240—250° in a stream of CO, 
is resolved into basic potassic paraoxybenzoate, phenol, and CO,; 
small quantities of orthophenoldicarbonic and oxytrimesitic acids are 
formed, due to the fact that the potassium salt of the former acid is 
decomposed at high temperatures into basic paraoxybenzoate and COQ,. 

The identity of the orthophenoldicarbonic and oxytrimesitic acids 
obtained above with those obtained from salicylic acid is fully borne 
out by their characters. The alkaline salts of oxybenzoic acid differ 
from those of the isomeric acids in their behaviour on heating ; they 
yield no basic salts, and only a small amount of impure phenol, the 
residue becoming carbonised. 


Thallious oxybenzoate, CaH{ Go, Ty Prepared by neutralising the 


acid with thallious carbonate and evaporating the solution, crystallises 
in colourless shining prisms, easily soluble in hot, less so in cold water. 
Basic thallious oxybenzoate, prepared by heating aqueous solution of 
oxybenzoic acid with excess of thallious hydrate, and evaporating the 
solution, crystallises in yellow prisms more soluble than the neutral 
salt, and possesses an alkaline reaction. 

The basic alkaline oxybenzoates are white hygroscopic powders, 
which on heating in a stream of CO, leave a residue containing only 
oxybenzoic acid. 
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Tetrethylammonium Salicylate, CoH, { - (C,H)? prepared by 
neutralising the aqueous solution of the base with salicylic acid, and 
evaporating the solution, is a brown, syrupy, highly hygroscopic mass. 
On heating to 150°, it is resolved into triethylamine and ethyl salicy- 
late. The oxybenzoate of this base resembles the salicylate, the para- 
oxybenzoate is, however, resolved at 170° into CO,, triethylamine, 
ethylparaoxybenzoate, and phenetol, as follows :— 


OH : 
Colts { CO.(C.H;),N = C.H;0C:Hs + (C2Hs),N + CO:. 


Triethylphenylammonium Ozxybenzoates, C;Hy — (CH), } N, 
2 2245 


are more stable than those of tetrethylammonium, but are decomposed 
by heat in a similar manner, yielding diethylphenylamine and the 


Methylamine Salicylate and Paraoxybenzoate, Colla { com} ™ 
2 


ethyl-ether of the acid. 


are deliquescent crystalline masses, which are resolved by heat into 
methylamine, phenol, and CO,. The oxybenzoate, however, yields on 
heating, methylamine and oxybenzoic acid. 

The aniline oxybenzoates, prepared by dissolving equivalent quanti- 
ties of base and acid in alcohol, and evaporating the solution, are well 
crystallised compounds, and are decomposed by heat in a similar 
manner to the methylamine salts, the paraoxybenzoate yielding a small 
quantity of the anilide. 

The three oxybenzoyl-anilides are prepared by heating the aniline 
salts with PC]; or P.O; as crystalline bodies. 

Salicyl-anilide crystallises in prisms melting at 132° (Wanstrat 
134—131°, Deut. Chem. Ges. Ber., vi, 336). 

Paraoxybenzoyl-anilide crystallises in yellow shining plates, melting 
at 196—197°. 

, Oxybenzoyl-anilide crystallises in white silky needles, melting at 
54—155°. 

The anilides are all easily soluble in alcohol, and are difficultly 
soluble in water; with the alkali metals and thallium they form easily 
soluble compounds by the replacement of the hydrogen in the hydroxyl 
group by metal, their solutions yielding amorphous precipitates with 
salts of the heavy metals. Salicyl-anilide differs from the others in 
giving a violet coloration with ferric chloride. Py. F. B. 


Action of Dilute Sulphuric Acid on Hydrobenzoin and Iso- 
hydrobenzoin. By A. Brewer and Tu. ZinckeE (Deut. Chem. Ges. 
Ber., xi, 72—78).—The authors have further examined the products 
of this action, which were described in a previous paper (Deut. Chem. 
Ges. Ber., ix, 1769; Journ. Chem. Soc., 1877, i, 460). 

The liquid products they believe to be diphenylacetic aldehyde, from 
the fact that they yield diphenylacetic acid, among other products, 
when heated with alcoholic potash. ; 

Both the solid products yield, by oxidation with chromic and acetic 
acids, a compound of the formula C.,H2.0;, which is soluble in alcohol, 
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ether, benzene, and acetic acid, and crystallises in white needles melt- 
ing at 154—155°. This substance, by prolonged boiling with acetic 
and chromic acids, is converted into another crystalline compound, 
which melts at 97—98°. By reduction with phosphorus and hydriodic 
acid at 200°, it yields dibenzyl and a second product of the formula 
C,sH,;02. The latter crystallises from hot spirit in brilliant lamine 
melting at 144—145°, and is converted by oxidation into benzophe- 
none. The subject is being continued. J. R. 


Benzoyl-phenol. By O. Dorsner and W. Stocxmann (Deut. 
Chem. Ges. Ber., x, 1969—1972).—The authors have previously shown 
that this substance is formed, together with phenyl benzoate, by the 
action of benzotrichloride on a mixture of phenol and zine oxide. 
They have since found that when an excess of benzotrichloride is 
employed, the product is almost exclusively benzoyl-phenol benzoate, 
formed by the action of the trichloride on the phenyl benzoate first 
produced— 

C;H;.CO.0C,H; + ZnO + C,H;CCl; 
= C,H;CO.OC,;H,.COC.H; + ZnCl, + HCl. 


Accordingly, benzoyl-phenol is best obtained by first preparing phenyl 
benzoate (by heating together equal numbers of molecules of phenyl 
and benzoyl chloride), and then treating this substance with the cal- 
culated quantity of benzotrichloride and zinc oxide, or (what comes to 
the same thing) of benzoyl chloride and zine chloride. The benzoyl- 


phenol benzoate thus produced is decomposed by boiling with alcoholic 
potash, and the liberated benzoyl-phenol is precipitated from the solu- 
tion by carbon dioxide. 

Benzoyl-phenol benzoate is likewise formed on heating together equi- 
valent quantities of benzoyl-phenol and benzoyl chloride. It crystal- 
lises from alcohol in brilliant lamin, and from ether in large tables, 
which dissolve freely in acetic acid, benzene, and hot alcohol, but 
only sparingly in water. 

Benzoyl-phenol acetate, CsH;CO.OC;H,;.COCH;, obtained by heating 
benzoyl-phenol with acetic anhydride, crystallises from weak spirit in 
groups of long, colourless needles, melting at 81°. It dissolves easily 
in ether, benzene, and acetic acid, sparingly in water, and is readily 
decomposed by alkalis. 

Benzoyl-phenol, when treated with sodium-amalgam in the cold, 
takes up 2 atoms of hydrogen, and is converted into benzhydryl-phenol, 
Cs;H;CH(OH).C,H,OH, which crystallises from the alkaline solution in 
large needles. The product melts at 161°, and dissolves easily in 
alcohol, ether, and hot water, and less easily in benzene. Acids pre- 
cipitate it unaltered from its solutions in alkalis. 

Benzoyl-phenol is converted by fusion with potash into paraoxyben- 
zoic acid, benzene being eliminated. 


New Chloronaphthalenes. By A. ArrerperG and O. WipMAN 
(Deut. Chem. Ges. Ber., x, 1841—1844).—The treatment of a chloro- 
form solution of y-dichloronaphthalene with chlorine gas, yields two ad- 
dition-products, viz., y-dichloronaphthalene tetrachloride, C,oH,Cl.Cl, 
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crystallising in prisms, melting at 85°; and trichloronaphthalene 
dichloride, C;H;Cl;Cl, crystallising from alcohol in large, shining 
crystals, which melt at 93°. On boiling with alcoholic potash, these 
both yield 6-tetrachloronaphthalene, which crystallises in thin white 
needles, slightly soluble in alcohol, more so in presence of toluene, 
and melts at 141°. 

Tetrachloronaphthalene yields when nitrated a mononitro-com- 
pound, C,.H;Cl,(NO.), which erystallises in pale yellow rhombic plates, 
melting at 154—155°. This nitrochloronaphthalene, heated with PCI,, 
yields 6-pentachloronaphthalene, CjH;Cl;, which crystallises in con- 
centrically grouped needles, melting at 177°. (-pentachloronaphtha- 
lene yields on oxidation a trichlorophthalic acid, C,;HCl,(CO,H)., 
which, when sublimed, yields a trichlorophthalic anhydride melting 
at 157°. 

By the action of PCI; on dinitro y-dichloronaphthalene, e-tetrachlo- 
ronaphthalene is obtained, which crystallises in long white needles, 
melting at 180°, and is difficultly soluble in alcohol. Fo 


Derivatives of Naphthaquinone. By T. Dierr and V. Merz 
(Deut. Chem. Ges. Ber., x, 2034).—Monobromnaphthalic acid, 
C\HyBr(OH)O,, results from the action of bromine on naphthalic 
acid, dissolved in boiling glacial acetic acid. It is a crystalline body, 
which forms well crystallised salts. 

By an excess of bromine in the presence of iodine, higher brominated 
compounds are produced. Nitro-naphthalic acid was also prepared, 
but no particulars are given. oc 


Derivatives of Flavopurpurin. By E. Scuuncx and H. 
Roemer (Deut. Chem. Ges. Ber., x, 1821—1823).—The difference 
demonstrated by the authors (Deut. Chem. Ges. Ber., ix, 678) to exist 
between flavopurpurin and isopurpurin, is also exhibited by various 
derivatives. 

Diacetylflavopurpurin, C\yH.(C.H;0,).0;, produced by boiling acetic 
anhydride with flavopurpin, crystallises from 1 glacial acetic acid in gold 
plates, melting at 238°, and subliming at 125°. At the same time, more 
especially if the temperature at which the action takes place be 180— 
200°, triacetylifavopurpurin, C\yH;(C2H;0,)3;0;, is obtained. It crys- 
tallises from glacial acetic acid in sulphur-yellow needles melting at 
195—196°, and sublimes about 150°. Triacetylisopurpurin melts at 
220—222°. 

Dibenzoglflavopurpurin CyH.(C;H;0).0;, is produced by the action 
of benzoy] chloride on flavopurpurin ; from acetic acid it crystallises in 
concentrically grouped needles of pale yellow colour, and melting at 
208—210°. 

Tribromflavopurpurin, CyH;Br,0;, produced by the action of 
bromine on an acetic acid solution of flavopurpurin, crystallises in 
beautiful orange-yellow needles, melting at 284°. It is difficultly solu- 
ble in glacial acetic acid, but dissolves easily in caustic soda, with a 
colour approaching more nearly that of alizarin than flavopurpurin ; 
this solution exhibits absorption-bands like those of alizarin, but 
weaker. 


ORGANIC CHEMISTRY. 323 


Flavopurpurin imparts to pure sulphuric acid a red-violet colour ; 
isopurpurin a red brown. ey. &. Be 


Anthraquinone-, Oxyanthraquinone-, and Alizarin-Carbonic 
Acids. By W.Himmerscuiaa (Deut. Chem. Ges. Ber., xi, 82—90). 
—Anthraquinone-carbonic acid.—The author obtains this substance by 
boiling methylanthraquinone (a by-product in the manufacture of ali- 
zarin) with acetic and chromic acids. Its best solvent is glacial acetic 
acid, from which it crystallises in thin needles closely resembling 
anthraquinone, and melting at 280°. When carefully heated it sub- 
limes, without decomposition, in long yellow needles, but it is easily 
converted into anthraquinone. The acid dissolves in sodium acetate 
and ammonium oxalate, and is not precipitated from the solutions by 
acetic acid. 

Oxyanthraquinone-carbonic acid is produced by fusing the sodium 
salt of the preceding acid with sodium hydrate. It is deposited from 
the aqueous solution of the fused mass, on addition of hydrochloric 
acid, in orange-yellow flocks resembling alizarin, but, unlike that body, 
soluble in sodium acetate and ammonium oxalate. It melts at 260°. 
The formation of this acid is precisely analogous to the formation of 
alizarin from monoxyanthraquinone. 

Alizarin-carbonie Acid.—Anthraquinone-carbonic acid when heated 
with sulphuric acid, yields a sulphonic acid which is converted by 
fusion with sodium hydrate, into dioxyanthraquinone-carbonic acid, 
C,;H,O, (not into alizarin, as stated by Liebermann). This product is 
precipitated by hydrochloric acid from an aqueous solution of the fused 
mass in red flocks, which dissolve in sodium acetate, and melt at 305°. 
When cautiously heated it sublimes in red needles. It is converted 
into trimellitic acid by oxidation. J. R. 


Benzerythrene. By G. Scuutrz (Deut. Chem. Ges. Ber., xi, 95— 
96).—This name is applied by the author to a hydrocarbon obtained, 
amongst other products, by passing the vapour of benzene through a 
red-hot tube. 

Benzerythrene is insoluble in water, and nearly insoluble in alcohol 
and boiling acetic acid, but is soluble in hot benzene, and crystallises 
therefrom in small, shining laminez, which melt at 307—308°, and are 
highly electric. It dissolves in strong sulphuric acid, forming a green 
solution, which is not precipitated by water. It is soluble in cold 
strong nitric acid, which converts it into resinous nitro-compounds. 
The formula of the hydrocarbon deduced from analysis is C.Hys, 
according to which it is an isomeride of triphenylbenzene. J. R. 


Chemical and Physical Properties of Amber. By O. Hreim 
(Arch. Pharm. [3], xi, 229—246).—Amber, the fossil resin of Pinites 
succinifer, is found in primary deposits on the coast of East Prussia. 
The amber-bearing stratum, which lies partly below the sea-level, 
partly above, is of a bluish-green colour, and consists of a coarse- 
grained sand, whose particles have a yellow coating ; scattered amongst 
the sand are particles of mica and glauconite ; and in this “blue earth” 
is found the amber, to the amount of 1 kilo. per 20 cubic feet. The 
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pieces of amber found are generally weathered, but have retained their 
original shape, showing that the sea has had but little action on them. 
The author doubts that amber found in other countries, and which 
has evidently suffered more from the action of the sea, is of the same 
kind as that found in Prussia. The quality of amber varies, not only 
in its appearance, but also in its chemical composition, as well as its 
specific gravity. The specific gravity, as a rule, lies between 1°05 and 
1:095 ; the sort known as “bone” is even lighter, and some sorts are 
lighter than water. The colour is far from constant, being of all shades 
of yellow and brown, some ambers from Sicily being green or violet- 
blue. The blue colour is due to ferric phosphate, and the “ clouding” 
is due to water enclosed, as by boiling in oil the cloudiness disappears ; 
the bone-like amber, however, does not contain water, and the appear- 
ance in this case is due to the fact that the amber is of different origin, 
containing a larger quantity of succinic acid, which is often in the free 
state. If light-coloured amber be exposed to the light for a long 
time, its surface becomes darker, and at the same time is found to be 
covered with innumerable fine fissures, but the whole may be flaked 
off, leaving beneath amber of the original colour. Of the ordinary 
yellow amber, about one-fifth is soluble in ether, alcohol, turpentine, 
or chloroform. Alcohol or ether extracts a little resin, but ether 
extracts a portion which is insoluble in alcohol. This resin melts at 
146°, whereas that soluble in alcohol melts at 105°. Besides these 
resins, succinic acid and a bitumen are found, having the composition 
of ordinary laurel-camphor, C,)H,,O0. The proportion of succinic acid 
is generally from 3 to 5 per cent., but some specimens contain as 
much as 8 per cent., the larger quantity occurring in the purer speci- 
mens. 

The ash, which consists of silica, lime, ferric oxide, and sulphuric 
acid, varies from 0°08—0°12 per cent. Amber is easily distinguished 
from other resins, copal, for instance, by the succinic acid present, as 
well as by the melting point (about 300°). It is for the above reasons 
that the author considers that the “ ambers” of other countries are not 
the same as that found in Prussia. Analyses and descriptions of other 
sorts are given. m WW. FF. 


Note on the Wax contained in the Leaves of Ilex Para- 
guayensis. By P.N. Arata (Gazzetta chimica italiana, vii, 366— 
369).—When the solution obtained by exhausting Ilex paraguayensis 
with ether, or better with ether-alcohol, is treated with lime, filtered and 
evaporated, it leaves a fatty residue, resembling wax. 1t was freed from 
chlorophyll by treating its ethereal solution with animal charcoal; the 
ethereal solution was then agitated with water, to remove caffeine and 
other substances, and on evaporation left the pure waxy matter. 
When boiled with an aqueous solution of potassium hydrate, this was 
partly dissolved, leaving a residue soluble in ether, and much more 
butyraceous than the original substance. This was separated by treat- 
ment with alcohol into an insoluble portion, transparent, and of a 
yellow colour, and a soluble portion, which is white, and melts at 
55°. 

On neutralising with hydrochloric acid the alkaline solution obtained 
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by saponification of the wax, a white precipitate is produced, which 
has acid properties, and is soluble in ether and in boiling alcohol. 
It melts at 105—110°, and has a density of °8151 at 26°. From the 
results of the analyses it does not appear to belong to the acetic 
series, but its molecular weight is very high. The author proposes to 
call it mateceric acid. C. E. G. 


The Constituents of Podophyllum Peltatum. By W.C. A. 
Busou (Pharm. J. Trans. [3], viii, 424).—The concentrated tinc- 
ture was treated in the following manner :— 

1. Mixed with water it yielded a turbid liquid and a light grey 
precipitate which. was completely soluble in ether and in alkalis. 


‘ Hydrochloric acid clarified the turbid liquid, producing a dark preci- 


pitate, which was nearly insoluble in ether, but readily soluble in 
alkalis. 

2. Mixed with acidulated water it gave a precipitate, which was 
grey at the ordinary temperature, but deepened in colour at a higher 
temperature, and fused to a blackish-brown mass. The fused mass 
was precipitated as a greyish powder from its alcoholic solution 
by acidulated water. Alcohol and alkalis dissolve it, and ether 
partly so. It is soluble in hot water, but separates on cooling. . Cold 
water dissolves but little of the resin; its aqueous solution is deprived 
of its colour by acids, but it is reproduced with a darker shade by alkalis. 

3. On mixing it with alum solution, a bright yellow pulverulent 
precipitate was formed, which was darkened in colour by hot water, 
but did not fuse to a brown mass. The ash consisted chiefly of 
alumina. Hydrochloric acid removed most of the alumina from the 
resin. 

4. Ether dissolves 60 per cent. of the officinal resin. This portion 
dissolved in alcohol, from which it was precipitated by water (light 
greyish) ; by alum solution (bright yellow); by alcoholic solution of 
lead acetate (orange yellow). All these precipitates are to some 
extent dissolved by hot water, but separate therefrom, for the most 
part,in the cold. The alum precipitate gave 1°25 per cent. ash. The 
portion soluble in ether contained nothing fixed. 

The resin insoluble in ether was bitter, soiuble in alcohol and in 
alkalis, and slightly so in water. Water, either pure or acidulated, 
gradually produced a grey precipitate, and solutions of alum and acetate 
of leada darker but not a yellow precipitate. The bright yellow colour 
of the resin prepared with alum solution is therefore due only to the 
resin soluble in ether. The alkaline solutions of both resins were 
yellowish-brown in colour, and were not precipitated by acids from a 
dilute solution: after having been boiled with dilute hydrochloric acid 
they gave no indication of sugar by Trommer’s test. 

5. Principles soluble in water. The reddish filtrate from the preci- 
pitate thrown down by acidulated water was bitter, and was found to 
contain sugar by Trommer’s test. On evaporation, the solution gave 
an amorphous bitter mass which was soluble in alcohol, but not 
crystallisable therefrom. 

The filtrate from the alum precipitate was also bitter, and became 
ruby-red on concentration; a blackish, semi-fiuid, bitter substance also 
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separated, which proved to be insoluble in ether, carbon bisulphide, 
and in petroleum ; it was soluble in alcohol and in warm water. It 
was not obtained in a crystalline form. 

From the tincture of rhizome of podophyllum ether precipitates a 
dark-coloured mass, very bitter and containing sugar. A. J. C. 


The Colour of Podophyllum Resin. By A. Senier and 
A. J.G. Lows (Pharm. J. Trans. [3], viii, 443).—Resin of podophy]- 
lum varies in colour from different shades of yellow to brown and 
green. Small proportions of water precipitate the resin in a much finer 
state of division, and of a much paler colour than the same proportions 
of acidulated water. The resin is deepened in colour by washing with 
hot water, and this is said by the authors to be due to the partial 
fusion and agglomeration of the particles. By suitable physical treat- 
ment and by varying the method of precipitation, the dark resin can be 
made darker, and the light-coloured resin lighter in colour: hence it is 
concluded that the whole cause of the difference in shade is due to the 
difference of comminution. Pale coloured resins are light in density, 
being composed of small particles; the dark resins are the contrary. 
The yellow colour of some specimens is due not to berberine, but to the 
acid colouring-matters of the rhizome, and may be heightened by the 
use of certain solutions, e.g., alum-water, instead of acidulated water. 

The variations of shade and colour do not affect the physiological 
action of podophyllum resin. A. J. C. 


False Angostura Bark and Brucine. By W. A. SHENsTONE 
(Pharm. J. Trans. [3], viii, 445).—By a modification of Pelletier and 
Caventon’s process the author has succeeded in obtaining strychnine 
from false angostura bark; the quantity in the bark is said to be 
small. 

On account of the difficulty of separating strychnine from brucine, 
it is considered doubtful if the physiological action of pure brucine has 
ever been studied. 

The presence of strychnine in brucine is best ascertained by acting 
on brucine with dilute nitric acid, then extracting with chloroform in 
presence of excess of potassic hydrate: the strychnine will be found 
in the chloroform residue. 

Brucine can be purified from a small quantity of strychnine by 
crystallisation from water containing a few drops of acetic acid; but 
prolonged heating of the solution must be avoided. The mother-liquors 
resulting from this method of purification deposited, on spontaneous 
evaporation, a fine crystalline substance of a brown colour. It is said 
from its properties to be probably a new salt of brucine, though the 
base is not necessarily brucine. ‘The filtrate from the crystals yielded 
a yellow deliquescent solid, which in some respects resembled Ludwig's 
igasuric acid. _ 

When brucine is boiled for some time with a solution containing 
1 per cent. of potassic hydrate, the solution becomes yellow, and yields 
by evaporation over sulphuric acid in a vacuum bright, pale yellow 
needles, which can be obtained white and silky by crystallisation from 
w@gak alcohol. 
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Brucine rapidly becomes more soluble by being boiled with distilled 
water. 15 grams ceased to crystallise in the cold after having been 
boiled for 48 hours with a litre of water. Continuing the boiling 
for 20 hours, the solution being still alkaline, there was obtained 
by evaporation a mass of a dirty brown substance, which was reddened 
by nitric acid, and was apparently readily soluble in alcohol, but less 
so in water. Brucine, therefore, readily undergoes alteration by being 
heated with pure water, or with slightly acid or alkaline water. 

; A. J. C. 


Garrya Fremonti. By D. W. Ross (Pharm. J. Trans. [3], viii, 
489).—From the leaves of the Garrya fremonti has been obtained a 
bitter substance, garryin, crystallising in cubes. From its reactions 
it is supposed to be an alkaloid. It is soluble in water and in alcohol, 
gives a purple colour with sulphuric acid, and a colour changing 
from red to green with sulphuric acid and potassic chromate. Besides 
garryin the leaves contain resin, chlorophyll, tannin, and sugar. 
They yield 5 per cent. of ash. The root of this plant also contains 
garryin. A. J. C. 


Colchicum Seed. By N. Rossenwasser (Pharm. J. Trans. [3], 
vii, 507).—The active principle, colchicin, has been obtained in. a crys- 
talline condition from its solutions in fusel oil and benzene. It is a 
neutral substance, and is not precipitated by the usual alkaloid re- 
agents until its aqueous solution has been acidified with certain acids. 
It is insoluble in ether, carbon bisulphide, and in petroleum benzin. 

Colchicum seed contains 84 per cent. fixed oil, which is readily 
saponifiable, and after purification with charcoal and benzin is of a 
light brown colour, and has a bland taste. A. J. C. 


Note on the “Saponin” of Sarsaparilla. By Prof. FLiickicEer 
(Pharm. J. Trans. [3], viii, 488).—The active principle of sarsaparilla 
has been obtained in a pure state, and its properties examined. It is 
suggested to retain the name first suggested by Galileo Pallotta, viz., 
parilin, instead of smilacin, which has been given to it by subsequent 
investigators. 

The sarsaparilla root is extracted with alcohol, and the parillin pre- 
cipitated either from an alcoholic solution by water, or from an aqueous 
solution by the addition of spirit. Prepared in this way, and after 
treatment with charcoal, the parillin is obtained in white scales or 
prisms, showing a double refraction in polarised light. The root 
yields about 0°19 per cent. pure parillin. Parillin is decidedly a 
neutral body. 

Air-dried parillin contains water of crystallisation, which it loses 
at 100°. It melts at 210°; in cold water it is almost insoluble (1 part 
in 10,000). At 25° it dissolves in 25 parts 0°814 alcohol, and is much 
more soluble in boiling alcohol. It is soluble in chloroform, but will 
not recrystallise from that liquid. With strong sulphuric acid parillin 
gives a yellow solution, which becomes of a beautiful cherry-red at 
the edges, due to dehydration; 10 per cent. sulphuric acid causes 
parillin to become green when heated; kept in a water-bath it gradu- 
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ally acquires a fine red, and finally a brown colour. Phosphoric acid 
acts similarly, but gives more of a yellowish-green colour. 

From the author’s experiments, it is said to be evident that parillin 
is a glucoside, thus confirming the observation of Otten. 

The parigenin, produced by the decomposition of parillin with dilute 
mineral acids, is insoluble in boiling water, so that it can be readily 
separated and washed. It is probable that the sugar separated is at 
least partially crystallisable. 

When parillin is decomposed by dilute mineral acids, or when its 
chloroform solution containing alcohol is decomposed with hydrochloric 
acid gas, the liquid acquires a strong green fluorescence. The chloro- 
form liquid is at first colourless, but suddenly becomes brown by trans- 
mitted light, and full green by reflected light. This behaviour, and 
the colour which parillin gives with dilute cold sulphuric acid, are the 
most delicate tests for parillin. The “saponin” of digitalis, and 
Schmiedeberg’s digitonin, but not cyclamin, give this fluorescence. 
The mean of three analyses of one sample of parillin, which had been 
separated from parigenin by dissolving in water and reprecipitating 
with alcohol, gave— 

; Theory for C3,H;;0;3 + 16CH, 
Per cent. = CygH3;0)3. 
60°7 
9°0 


The mean analysis of another sample gave— 
Theory for C32H 52018 + 8CH, 
Per cent. = UgHg9Vis- 
© ceccccces 2+. 06°95 57°3 
H cccccccceee 828 82 


From a comparison of the formula of saponin, C;,H;,0is, as obtained 
by Rochleder from the saponin prepared from soap-root, with these 
results, and with that of the saponin found in digitalin by Schmiede- 
berg, the author considers it probable that there exists a series of 
saponins with the general formula C,H2,_ 1Ois. 

Sapogenin and parigenin produced, together with sugar, when 
saponin and parillin are split up by acids, are closely allied; as also is 
cyclamiretin, resulting from the decomposition of cyclamin ; possibly 
these bodies are likewise homologous. A. J.C 


Some Constituents of Hops. By E. G. Bissrnn (Pharm. J. 
Trans. [3], viii, 508).—This paper consists of the details of experi- 
ments which were made to ascertain whether Jupulin contains all the 
active principles of the hop. The doubts hitherto expressed on this 
point have not been confirmed by the author. The tannin of hop is 
said not to be either gallotannic or moritannic acid. A. J. ©. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Albuminoids and Amides contained in Potatoes. By 
E. Scuuutzx and J. Barsrerti (Landw. Versuchs-Stat., xxi, 63—92).— 
The nitrogen in potatoes exists not only in the form of albumin, but 
also as asparagine and solanine. 

Asparagine was first detected in the potato by Vauquelin (Gimelin’s 
Handbuch der Chemie, v, 360), and its presence therein was afterwards 
confirmed by Hirsch and Ludwig (Gmelin’s Supplementband, 898), 
but the quantity was not determined. Solanine is present in small 
quantities only. Wolff found 015 per cent., and Haaf 0°32 per cent. 
in potatoes taken up in May, while those examined in July contained 
‘042 per cent. (Gimelin’s Handbuch, vii, 2071). 

The authors found that the juice of potatoes contained only 37°2 
per cent. of the total nitrogen in the form of coagulable albumin, and 
62°8 per cent. in other combinations; this latter existed probably as 
“diosmirende Stoffe.” 

On dialysing potatoes for three days, 82 per cent. of the nitrogen, 
free from albumin, had passed into the diffusate, very little, if any, of 
the albumin passing through the membrane. Asparagine was found, 
but only to the extent of ‘024 per cent. = ‘0045 nitrogen. The pota- 
toes examined contained ‘4 per cent. of nitrogen in “ diosmirende” 
combination. The asparagine contained but 1 per cent. of this 
nitrogen. 

On the supposition that all the nitrogen in the insoluble portion of 
the potatoes was present as albumin, 65°2 per cent. was found to be 
coagulable. Kreusler obtained similar results, 60°1—73°2 per cent. 
Sachsse and Kormann’s method answered well for the estimation of 
asparagine. Besides this substance, other amides were, however, 
present. 

Five varieties of potatoes were examined, Nos. I and II having 
received a dressing of stable manure, Nos. III, IV, and V grown 
without any manure. The varieties were, Nos. I and II, Boden- 
sprenger; No. ILI, Early Rose; No. IV, Konig der Frihen; No. V, 
Biscuit-Kartoffel. 

An average sample of 2 kilos. from each variety was pulped and 
pressed, and kept in a closed vessel until the starch had settled, the 
juice then drawn off with a syphon, and filtered. 

10 c.c. of each sample were heated with steam in “ Hofmeister’s ” 
glass tubes, and used for the estimation of nitrogen. Another portion 
of the juice was freed from coagulable albumin by adding acetic acid 
and heating to 100°; after filtering, the nitrogen in the filtrate was 
determined. By subtracting this nitrogen from the total quantity, 
and multiplying by the constant 6°25, the percentage of albumin in 
the juice was obtained. The above liquid, freed from albumin and 
decolorised with animal charcoal, was heated with Millon’s reagent, 
but in each case only a slight reaction was obtained. Heating with 
concentrated hydrochloric acid gave no colour; and on adding acetic 
acid and potassium ferrocyanide, no precipitate was formed. There- 
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fore only traces of noncoagulable albumin could be contained in the 
filtrate. 

1. Asparagine was estimated in the juice free from albumin, by 
Sachsse and Kormann’s method. The juice was mixed with sulphuric 
acid, and heated at 105° for two hours in a closed tube; the liquid 
was then neutralised with caustic potash, and shaken with sodium 
hypobromite. The results agreed well, notwithstanding that the 
quantity of acid used and the time of heating varied. 

The juice, after heating with sulphuric acid, gave in the azoto- 
meter :— 

No. ITI. No. IV. No. V. 
(a.) *0697 p.c. N. ‘0728 p.c. N. "0527 p.c. N. 
(b.) 0700 ,, 0742 =O, 0532 —,, 


This method gave no higher results than those which were obtained 
by boiling the juice with hydrochloric acid in an open vessel, for when 
No. IIT was thus examined it yielded in the azotometer 0693 per cent. 
of nitrogen, which agrees closely with the former determinations. 

2. The nitrogen was estimated in juice freed from coagulable albu- 
min, by using nitrous acid instead of sodium hypobromite. The juice 
was heated with sulphuric acid, which decomposed the asparagine into 
ammonia and aspartic acid. The liquid could now contain only amido- 
acids, and not any amide-salts. By this method double the quantity 
of nitrogen was obtained, but by dividing this by 2, and then adding 
the nitrogen that has been converted into ammonium salts, good re- 
sults were realised. 

It does not answer to mix the juice directly with the nitrous acid, 
as too vigorous an action then takes place. It is always necessary to 
get rid of albuminoids before boiling with hydrochloric or sulphuric 
acids, as they not only produce a precipitate, but also decompose 
albumin into amido-acids. 

Results obtained by using the fresh juice :— 


Tape I. 


ec. d. 


Nitrogen obtained 
by shaking with 
Total hypobromite. Differ- 

nitrogen ence obtained 
in the Before | After | between ‘do. [by adding 
juice. heating | heating |d and ec. | “79° | e and /. 

with | with — 
sulphuric |sulphuric 
acid. acid. 


Nitrogen 
in the 
form of 


Quantity 


Per cent. | Per cent.! Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
0 °3848 | 0°1878 | 0°0161 | 0:0667 | 0°0506 | 0°1207 | 0°1713 
0°3975 | 0°1858 | 0:0154 | 0°0614 | 0°0460 | 0°1133 | 0°1593 
0°3516 | 0°2307 | 0:0201 | 0:0699 | 0:0498 | 0°1657 | 0°2155 
0°3781 | 0°2273 | 0:0199 | 0°0735 | 0°0536 | 0°1430 | 0°1966 
0 °3748 | 0°1725 | 0°0182 | 0°0530 | 0°0348 | 0°1017 | 0°1365 
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As it was possible that there were other amides present which were 
decomposed by heating with sulphuric acid in the same manner as 
asparagine, this substance was extracted, obtained in the crystalline 
form, and then weighed. 200 c.c. of the juice free from albumin was 
concentrated to half its bulk in a water-bath, and then placed in a 
dialyser. After 24 hours the diffusate was removed, and fresh water 
added. The diffusates were then concentrated to a small bulk, when 
the asparagine crystallised out, and was filtered off, washed with water, 
dried at 100°, and weighed. The mother-liquor, on the addition of 
alcohol, gave a small quantity of asparagine, which was collected, re- 
crystallised from water, and added to the former. 

By comparing these results with those given in column e, in the last 
table, the following numbers were obtained :— 


Asparagine contained in the juice. 


Percentage of } 
No. of the potato. “ b. calculated upon a. 
Estimated by Estimated by 


Sachsse’s method. | crystallisation. 


Per cent. Per ceut. 
0°477 0°325 68 ‘1 
0 *434 0-280 64°6 
0°470 0°377 80 °2 
0-505 0-300 59 °4 
0°328 0°216 65 °9 


Mean 67 °6 


67°6 per cent., therefore, of the asparagine, as given by Sachsse’s pro- 
cess, could be obtained in the crystalline form. There is no doubt 
that some asparagine was lost in the mother-liquor. 

Glutamic acid was carefully tested for, but its presence was not 

roved. 

. The nitrogen obtained by mixing the juice—without previous 
treatment with acid—with the hypobromite, existed in some unde- 
termined form of combination. No ammonia (or but mere traces) 
could be detected in the juice. 

If the nitrogen contained in the aspartic acid is subtracted from the 
quantity given in column e, Table I, the remainder will be that which 
is combined with amides that are not decomposed by heating with 
acids. 

No difference was observed on treating the juice directly with 
nitrous acid before boiling with hydrochloric or sulphuric acids, as the 
following results show :— 

10 c.c. of juice gave when mixed with nitrous acid— 


Before heating with acid, 0°02496 gram nitrogen. 
After es “ 0°02464 io 
By taking into consideration the above experiments, the nitrogen 
may be distributed between the albumin and amido-compounds as 
follows :— 
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The fresh juice contained :— 


eae Albumin. Asparagine. Unknown amido-acid. 


Per cent. Per cent. 
1°231 bo 0°1970 N| 0°477 = 
1°323 -4 0°2117 ,, | 0°484- 
0°756 ‘a 0°1209 ,, | 0°470° 
0 943 0°1508 ,, | 0-505 
1 °264 0°2023 ,, | 0°328 


containing ‘0 


The quantity of nitrogen not combined with albumin or amides may 
be thus obtained :— 


a. b. Difference between a and 3. 
: Nitrogen in the 
To — form of albumin 

an Uae pms. and amides. Percentage 
on the juice. 


Percentage 
on the total 
nitrogen. 


0 0165 
0 0265 
0 0152 
0 -0307 
0 -0360 


An average, therefore, of 6°6 per cent. of nitrogen is contained in 
some unknown form of combination ; no doubt a portion of it will be 


present as solanine. 
Of the total nitrogen contained in the tubers, from 75°6—86 per 


cent. was found in the juice. 
The following table gives the nitrogen in various combinations, as 


contained in the potatoes :— 


Amido-acids 


Insoluble albumin. | Soluble albumin. Asparagine. of unknown 
composition. 


Per cent. Per cent. Per cent. Per cent. 
0°431 = 0°069 N |} 0°895 20 0143 N | 0°347 bp 0074 N | : be 00510 N 
0°288 -s 0°046 ,, | 0980 -3 0157 ,, | 0321 -3 0-068 ,, | P -a 0°0498 
0°363 “3 0°058 ,, | 0°500 “3 0°080 ,, | 0°311 “3 0°066 ,, | ? ‘3 00768 
0°294 0°047 ,, | 0°719 0-115 ,, | 0°385 0082 ,, | ? & 00682 
0°544 0°087 ,, | 0°919 0°147 ,, | 0°239 0051 ,, 0°0487 


Or by dividing the total nitrogen between albumin and nonalbumi- 
nous substances, they obtained :— 
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Mean 
I. IL. Il. IV. V. percentage. 

Albuminous substances.. 60°7 59°7 47°4 48°2 65°2 56°2 

Non-albuminous _,, -- 39°3 40°3 52°6 51°8 35°0 43°8 
The tubers were found, therefore, to contain nitrogen in the form of 
albumin and of amides—asparagine and amido-acids of unknown 
composition—the latter in considerable quantities: so that it is 
evidently incorrect to multiply the total nitrogen by the constant 
6°25 when estimating the albuminoids. This remark applies also to 
beetroot, the various kinds of turnips, and probably to other roots. It 
would be wrong, however, to say that the nitrogen in nonalbuminous 
forms of combination is of no value for animal food. It is conceivable 
indeed that certain amides may have a nutritive value approaching 
that of gelatin, which, though it cannot actually take the place of 
albumin in nutrition, nevertheless, when given in conjunction with 
albumin, retards the transformation of that substance, and thus 
economises it inthe organism. It is not improbable that many amides 

act in a similar manner. R, C. W. 


Respiration in the Ripening Fruits of Poppy and Rape. 
By A. SaBpanin and N. Laskowsky (Landw. Versuchs-Stat. xxi, 
194—199).—The authors have determined, by means of Mayer’s 
apparatus, the amounts of oxygen consumed and carbon dioxide 
formed in poppies and rape at various stages of ripeness, employing 
for the purpose flowering-stems cut as short as possible. Their re- 
sults are given in the following table, where the numbers in the first 
column indicate the order of ripeness, No. I in each case being a 
flowering-stem taken just after flowering, No. VII in the rape-series a 
stem bearing fully-ripened seed-pods, and No. VIII in the poppy-series 
an over-ripe capsule. The last four columns give the weight in milli- 
grams of oxygen consumed and carbon dioxide formed in 24 hours by 
1 gram of dry substance. 


Rape. Poppies. 


Oxygen. CO). 


65 89 
70 97 
37 51 
14 19 
16 22 
20 27 
12 ° 16 


It appears from these results that in both plants the consumption of 
oxygen falls off as the fruit ripens. From what is known of the dis- 
appearance of starch in these plants, the authors conclude that the 


maximum consumption of oxygen occurs just before the disappearance 
of starch. J. R. 
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On the Composition and the Ripening of Parmesan Cheese. 
By L. Manerri and G. Musso (Landw. Versuchs-Stat., xxi, 211 
—229).—This paper contains the results of analyses by the authors 
of several samples of ripe Parmesan cheese. It gives also the results 
of analyses by other chemists, and a table of the maximum and mini- 
mum amounts of the principal constituents of the cheese shown by the 
various analyses. According to this table, the composition of ripe 
Parmesan cheese varies between the following limits :— 


36°11 to 27-00 per cent. 
12°58 
36°30 
Alcoholic extract ; 771 
Aqueous ,, — ’ 4°57 
Insoluble organic sub- ? 17:77 


5°20 
0°13 

Total acids (reckoned ' ; 
as lactic) 1°68 
Nitrogen eon . 6°13 
Volatile acids % 0°11 


The rest of the paper is devoted to discussions of the conditions of 
manufacture, and the causes of ripening of cheese. 

The authors believe that the ripening of cheese in general is due 
(1) to the operation of organised ferments, acting in the same mauner 
as yeast, &c., and (2) to the operation of soluble ferments which act 
like pepsin, ptyalin, diastase, and other similar substances. The 
ripening of Parmesan cheese in particular is attributed to the latter of 
these causes mainly, the ferments by which it is brought about being 
either present in the milk of which the cheese is made, or introduced 
in rennet. The ripening of rich cheese, such as Roquefort, is attended 
by the decomposition both of nitrogenous constituents and of fats, the 
odour and piquant flavour of such cheese being due to fatty acids, 
free or combined with ammonia. In the ripening of Parmesan and 
other comparatively poor cheeses, however, decomposition is princi- 
pally confined to albuminoids, that of glycerides being very - * 


Analytical Chemistry. 


-_— 


Notes on Water Analysis. By Orro Henner (Analyst, Jan- 
uary, 1878, p. 177).—In water analysis it is essential to examine the 
water in as fresh a condition as possible. Several samples of water, 
examined by the ammonia process, showed that, after an interval of 
eight months, the free ammonia had almost entirely disappeared, 
whilst the albuminoid ammonia had either remained stationary or had 
diminished. Experiments were made with the view of ascertaining 
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whether the change was due to animalcules, or other organisms, which 
had the power of acting upon or eating up the ammonia. During the 
first two days, the composition of a water containing albuminous 
urine, but to which no infusoria had been added, remained nearly the 
same. On the fourth day, the albuminoid ammonia began to diminish, 
and on the fifth day had greatly fallen; whilst, on the other hand, the 
free ammonia had increased nearly threefold. The same water, plus 
infusoria, gave the same general results, viz., the free ammonia in- 
creased whilst the albuminous substances disappeared. 

Free ammonia in its turn disappears in long-kept waters, and this 
fact explains the apparent difference existing between these results and 
those obtained in the case of the waters examined after a period of 
eight months. 

It seems established that the amount of free and albuminoid am- 
monia alters considerably in a few days. 

In the estimation of free ammonia the addition of sodic carbonate to 
the water may be dispensed with in alkaline waters, and with such as 
contain either carbonates or chlorides of calcium and magnesium. 

A. J. C. 

Reduction of Nitro-compounds by Stannous Chloride: Esti- 
mation of NO,. By H. Limpricut (Deut. Chem. Ges. Ber., xi, 35 
—42).— When an organic nitro-compound is warmed with an excess 
of a solution of stannous chloride, the NO,-group is reduced to NH, 
in accordance with the equation— 


NO, + 3SnCl, + 6HCl = NH, + 38nCk + 2H,0. 


This reaction affords the means of estimating the amount of NO, in 
nitro-compounds. The author proceeds as follows :— 

About 0°2 gram of the nitro-compound to be analysed is placed in 
a 100 cc. flask with 10 c¢.c. of a solution of stannous chloride (150 
grams of tin in a liter), and warmed therewith for a few minutes. 
After cooling, the flask is filled up to the mark with water. 

Of this solution 10 c.c. diluted with water is mixed with a quantity 
of an alkaline liquid (180 grams of anhydrous soda and 240 grams of 
potassium and sodium tartrate in a liter) sufficient to redissolve the pre- 
cipitate first formed ; some starch-solution is added, and then standard 
iodine-solution is run in from a burette till a blue colour is produced. 

Volatile nitro-compounds are best reduced by sealing them up in a 
tube with 10 c.c. of stannous chloride, and heating in the water-bath, 
with occasional agitation. - . 

The strength of the solution of stannous chloride employed is deter- 
mined beforehand by titration with the same alkaline liquid and 
lodine-solution. The difference between the amounts of iodine required 
before and after an experiment is, of course, equivalent to the 
quantity of NO, reduced or of stannous chloride oxidised. 

The author gives numerous examples showing that the process is 
accurate. He states, however, that it is not equally satisfactory in all 
cases. J. 


Volumetric Methods for the Estimation of Hydroxylamine. 
By W. Meyerinen (Deut. Chem. Ges. Ber., x, 1940—1947).— 
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Hydroxylamine may be estimated volumetrically by oxidation with 
the following reagents :— 
1. Iodine.—The reaction is thus expressed— 


2NH;0 + 21, = N.O + H,0 + 4HI. 


To obtain constant results it is necessary that the hydriodic acid 
produced in the reaction should be neutralised as fast as it is formed. 
The author adds to a solution of hydroxylamine hydrochloride, a suffi- 
cient quantity of magnesia or sodium phosphate to prevent acidity, 
and a slight excess of iodine-solution of known strength, and titrates 
the excess of the latter with sodium thiosulphate, 

2. Ferric Sulphate-—The reaction-is as follows :— 


2Fe.(SO,); + 2NH;O = 4FeSO, + 2H,SO, + N,O + H,0. 


Oxidation is complete only at 80—90°. An excess of ferric sul- 
phate is employed, and the amount of ferrous salt formed is determined 
by titration with potassium permanganate. 

3. Fehling’s Solution.—Hydroxylamine reacts with cupric oxide in 
alkaline solution as follows :— 


2NH;0 + 4Cu0 = NO + Cu,0 + 3H.0. 


The author drops the solution of hydroxylamine into the boiling 
copper-solution till the blue colour of the latter disappears. 

As regards the accuracy of these methods, the numbers given by 
the author show that 1 mol. of hydroxylamine required for oxidation, 
by the first method, from 1°95 to 2°08 atoms of iodine; by the second 
method, from 0°97 to 1:01 atoms of oxygen; and by the third method, 
101 atoms of oxygen. It was proved by the direct analysis that the 
gas evolved in all the reactions is nitrous oxide. 

Hydroxylamine cannot be estimated by oxidation with potassium 
permanganate or chromic acid, since the reactions with these sub- 
stances are not constant. J. KR. 


Method of Separating Quartz from Mixtures with Silicates. 
By Ernst Laurer (Deut. Chem. Ges. Ber., xi, 60—61).—The 
method consists in fusing the pulverised minerals with microcosmic 
salt, which decomposes silicates, but does not affect quartz. 

The fused mass, after cooling, is first boiled with dilute hydrochloric 
acid and thoroughly washed by decantation, and then treated with 
boiling soda-ley, which dissolves the silica from silicates, leaving pure 
quartz. J. BR. 


Method for the Analysis of Silicates by Means of Oxide of 
Lead. By G. Bone (Bull. Soc. Chim. [2], xxix, 50—51).—The 
finely powdered mineral, after ignition to remove organic matter, 1S © 
mixed with about three times its weight of pure red lead, and fused in 
a platinum crucible. The fused mass is digested with nitric acid, the 
solution evaporated to dryness, the residue treated with water, and 
the insoluble silica filtered from the solution, through which sulphu- 
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retted hydrogen is passed to remove the lead, after which the analysis 
is conducted in the ordinary manner. 

The advantages of this method are twofold: first, the decomposition 
may be effected at a much lower temperature, and in a shorter time 
than by fusion with sodium carbonate, and secondly, it enables the 
alkalis to be estimated with much greater facility. 

Nitrate of lead may be used instead of red lead, but if care be taken 
to remove all organic matter before fusion, there is no necessity for 
this substitution. L. T. O'S. 


Analysis of Nickel and Bronze Money. By E. Busse 
(Zeitschr. Annal. Chem., xvii, 53—64).—The author has tested several 
of the most generally adopted methods for the analysis of nickel and 
bronze coinage, and has selected those which require least time, and 
give good results. 

Pure copper was obtained by electrolysis, and then thoroughly 
cleaned by boiling with water and weak soda. A little nitric acid was 
then added, and after again boiling in water, the copper was exposed 
to a red heat in a current of hydrogen. 

Estimation of copper as cwprous sulphide, after precipitation by sul- 
phuretted hydrogen.—A weighed quantity of pure copper was dis- 
solved in nitric acid, 1 c.c. of concentrated sulphuric acid was 
added, and the solution evaporated to dryness; 200 c.c. of boiling 
water were then added, and sulphuretted hydrogen was passed through 
until the solution became cold. The copper sulphide precipitated 
settled quickly, and did not oxidise during the washing. The precipi- 
tate was dried at 100°, mixed with sulphur, and heated strongly in 
hydrogen. 

0'4933 Cu gave— 
0°6176 Cu.S = 0°49306 Cu = 99°95 per cent. 


0°4877 Cu gave— 
0°6109 Cu,S = 048769 Cu = 99°99 __— 
Carbonic acid cannot be used instead of hydrogen. 
0'5422 Cu gave— 
0°67905 Cu,S in hydrogen = 0°54201 Cu = 99°97 per cent. 
The precipitate with sulphur in carbonic acid gave— 
0°682 Cu.S = 0°54444 Cu = 100°41 per cent. 
and 0°5757 Cu gave— 
0°7245 Cu,S = 0°57836 Cu = 100°46 per cent. 
This latter mixed with sulphur again, and heated to redness in hydro- 


gen gave— 
0°7211 Cu.S = 0°57564 Cu = 99°99 per cent. 
Ulrici (J. pr. Chem., evii, 110) heats the sulphide in a porcelain 
crucible, allowing air to enter for a few seconds, now and then, and 


calculates the result as containing sulphur in the same proportion as 
cuprous sulphide. The author says that so many different compounds 
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of sulphur, oxygen, and copper are present, that the weight gives no 
certain indication of the amount of contained copper. 

Estimation as Thiocyanate, or as Cuprous Sulphide after previous pre- 
cipitation as thiocyanate.—The solution of copper free from nitric acid is 
mixed with sulphurous acid, and precipitated with potassium thio- 
cyanate. The precipitate is allowed to settle, and washed by decan- 
tation as long as the decanted solution gives a precipitate with nitrate 
of silver, then collected on a weighed filter, dried for 12 hours at 105° 
to 110°, and weighed. 

0°4530 Cu gave 0°8667 Cu,S.Cy, = 0°4525 Cu = 99°86 per cent. 

C6560 Cu ,, 1°2564 * = 0°6556 Cu = 99°97 

0°4000 Cu ,, 0°7662 ao = 0°3999 Cu = 99°98 

0°4424 Cu ,, 0°8470 ” = 0°4421 Cu = 99°92 

It can be seen that this method gives trustworthy results. 

If it be preferred to weigh as cuprous sulphide, the thiocyanate is 
heated in a crucible, and then strewed with sulphur and raised to 
redness in a current of hydrogen. This gives a better result than the 
heating with sulphur before decomposing the thiocyanate as in the 
latter case a substance very hard to sublime is formed. (An analysis 
of this sublimate purified with water, alcohol, and carbon disulphide, 
gave 19°91 C, 13°18 N, 2°41 H, 645 S. 

0-4282 Cu gave 0°5362 Cu,S = 04280 Cu = 99°97 per cent. 
0°5606 Cu ,, 0°7015 ,, = 05600 Cu = 99°90 _,, 
04987 Cu ,, 0°6243 ,, = 04983 Cu = 99°95 __,, 


Copper thiocyanate is almost insoluble in pure and acidulated water 
at the ordinary temperatures, but is soluble to some extent in boiling 
water. 

04907 Cu as Cu,8.Cy2, precipitated hot, and washed with boiling 
water, gave— 


0°6128 Cu,S = 0°4891 Cu = 99°68 per cent. 


0°4265 Cu with 10 c.c. of concentrated sulphuric acid, precipitated 
with potassium thiocyanate, gave— 


0°5338 Cu,S = 0°4262 Cu = 99°92 per cent. 
0°5013 Cu in presence of 10 c.c. of hydrochloric acid, gave— 
0°627 Cu.S = 3°5005 Cu = 99°83 per cent. 


Acids, with the exception of nitric, do not influence the result, as 
can be seen by the above two experiments. 

Instead of weighing the copper thiocyanate, a certain quantity of 
potassium thiocyanate can be used, and, after the precipitation the 
amount of unaltered potassium salt, estimated by Volhard’s method 
(J. pr. Chem., [2], ix, 217, or Zeitschr. Anal. Chem., xiii, 171 and 
242). In one experiment the gravimetric method gave 99°95, and 
the volumetric, 99°98 per cent. Another experiment gave 99°96 per 
cent., and 99°80 per cent. 

Estimation of Nickel—The ordinary cubes of nickel were dissolved 
in nitric acid, and evaporated with sulphuric acid. Sulphuretted hydro- 
gen was then passed through the liquid, the excess boiled off, sodium 
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hydrate added to one portion of the solution, and sodium hypochlorite 
to another. Both precipitates were well washed. ‘The nickel solu- 
tion remaining was then treated with the first precipitate until all 
iron was precipitated, and then with the latter, until no more cobalt 
remained in solution. The solution was then evaporated to crystallisa- 
tion, and the nickel ultimately precipitated by electrolysis and purified 
by treatment with water and hydrochloric acid. 
The chief point to be aimed at in the estimation of nickel is to learn 
the conditions under which the alkalis precipitate a pure nickel oxide. 
01595 Ni dissolved in nitric acid was evaporated to dryness, and 
heated over a blowpipe. After every five minutes it was weighed, and 
at the fifth weighing was found constant. 0°2027 NiO = 0:1594 Ni= 
99°98 per cent. After 12 hours’ exposure to air, the weight had not 
altered, and this is true in case of oxide precipitated by alkalis. The 
process is as follows :—100 c.c. of a 10 per cent. soda solution is heated 
to boiling in a platinum evaporating basin ; the nickel solution contain- 
ing not more than 2 grams of nickel sulphate is then added ; the liquid, 
after a little boiling, is diluted with water, the solution again heated, 
and the precipitate is allowed to settle, the solution decanted through a 
filter, and the precipitate well washed, dried, and heated to redness. 
The nickel oxide is then ground in an agate mortar, washed with 
water, and again heated. 
(a.) In sulphuric acid solution, 0368 Ni gave— 


0°4671 NiO = 0°3675 Ni = 99°85 per cent. 


(b.) Nitric acid solution, 0°4103 Ni gave— 
0°5211 NiO = 0°4099 Ni = 99°92 per cent. 


(c.) Sulphuric acid solution, containing an ammonium salt (2 grams 
ammonium thiocyanate), 0°4200 Ni gave— 


0°5325 NiO = 0°4191 Ni or 99°89 per cent. 


The results are not exact— 

(1.) In case less soda or less concentrated soda is employed. 

(2.) Even if precipitation be correct, when the washing before the 
first heating is carried too far, e.g., till the alkaline salts are washed 
out. 

1. Experiments showed that if dilute soda be used, a basic sulphate 
is precipitated, as well as the oxide. This gives a higher percentage 
after the first heating, and a second washing causes the basic sulphate 
to react on the nickel oxide, and form a normal and soluble sulphate ; 
e.g., after the first heating, 102°14 per cent. of Ni; after washing and 
second heating, 99°16 per cent. 

2. By washing too much before the first heating, 99°79 per cent. of 
Ni was found, and the washings contained nickel. 

Separation of Copper from Nickel—The method of precipitating 
copper with potassium thiocyanate is best when one-fourth of its 
weight of nickel is present, as sulphuretted hydrogen carries down 
some nickel with the copper, whether the solution be concentrated or 
dilute, hot or cold. The following table gives results of precipitation 
by sulphuretted hydrogen :— 
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Total | Tempe- Cu,S | Calculated 


Per cent. 
volume. | ratures. | produced.| copper. -— 


08088 | 0-6457 
09749 | 0-7782 
08898 | 0-7102 
ea ' 09625 | 0-7683 
15 c.c. " 08535 | 0°6813 
* 20c.c. 0°8478 | 0-6768 
30c.c. 0°8824 | 0°7044 
30 09215 | 07356 


SNTAohwONH 


Concen- 
trated 
sul- 
phuric 
acid. 
0 °6893 leec.| 200 15 0 ‘8838 0°7056 | 102°37 
0 °6635 lee.| 200 100 0 °8467 0°6759 101 ‘87 
0 °6180 le.c.| 400 100 0 °7804 0 °6230 100 *80 
0°6441 2c.c.| 200 100 0°8087 0 °6455 100 22 
0°7000 3 200 100 0°8779 0 -7008 100 ‘11 


Weighed quantities of copper and nickel, amounting together to not 
over 1 gram, were dissolved in 10 c.c. nitric acid of 1:18 sp. gr. The 
solution was evaporated with 1 c.c. concentrated sulphuric acid, and the 
product dissolved in a little water. 50 c.c. of sulphurous acid, and 
2 grams of potassium thiocyanate were then added. After twelve 
hours the precipitate was collected. The filtrate was evaporated with 
nitric acid (10 c.c.), and the nickel precipitated by the method above 
described. 


Taken. 
1. 0°6965 Cu + 0°2222 Ni. 
2. 0°6441 Cu + 0°2027 ,, 


Found. 


.| CueS,Cy2.| Cu. 8. Cu. Per cent. iO. Ni. | Percent. 
3 mean. 


1] 1°3336 | 0°6961 ‘ 0°6964 | 99°98 y 0°2219 | 99°88 
2] 1:°2340 | 0°6441 ‘ 0°6438 | 99°96 ‘ 0°2028 | 100 ‘04 


The plates from which the nickel coins were made are analysed in 
the same way, proper regard being paid to the presence of foreign 
matter, as sulphur, arsenic, iron, &c. Iron can be separated from the 
nickel oxide by dissolving and precipitating twice with ammonia. 

Estimation of Tin in presence of Copper——Four experiments were 
made with a bronze containing 4 per cent. of tin. About 1 gram of 
bronze was dissolved in varying quantities of nitric acid of sp. gr. 1'9, 
and 50 c.c. of boiling water were afterwards added. 
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The annexed tables show the results :-— 


Calculated 


Substance Acid. | Water. Sn. tin 


elon Per cent. 


1 +0060 5 ¢.c. 0 ‘0531 0°04170 © 
0 -9970 0 °0520 0 °04091 
0°9991 0°0511 0 04012 
0 9965 6°5 0 :0507 0 °03988 


The oxide of tin from 3 and 4 was white, and contained scarcely 
any trace of copper. © 

Another series with 6 c.c. of nitric acid of sp. gr. 15, and different 
proportions of water, gave :— 


Tin 


calculated. Per cent. 


Substance | 4 .ig, | Water. 
taken. 


1-000 6 c.c. : ‘ 0 -03997 
1 °0054 " 4 0 :04020 
1 -0051 5 . 0 :04091 
1°0010 6 : 0 °04130 


1 and 2 were white, and contained only traces of Cu. From the 
above it can be seen that with 1 gram of substance 6 c.c. of acid and 
3 of water should be employed. The use of boiling water for dilu- 
tion causes the precipitate to settle more quickly. 

Analysis of Bronze Money.—The tin and copper are separated as 
above mentioned, and then the zinc is precipitated as sulphide, washed, 
and heated with sulphur in hydrogen. To make the washing of the 
zine sulphide easier, it is better to precipitate the copper with ammo- 
nium-, instead of potassium thiocyanate. Lead and arsenic may be 
present, but the evaporation with sulphuric acid before the precipita- 
tion of the copper leaves the lead as sulphate. Arsenic must be esti- 
mated in a fresh portion. 8. 


Potassium Xanthate as a means of determining quantita- 
tively Carbon Disulphide, Copper, and Caustic Alkalis in 
presence of Alkaline Carbonates. By EH. A. Grere (Liebig’s 
Annalen, exe, 211—221).—This method depends on the precipitation of 
cupric xanthate when a solution of a cupric salt is added to a solution 
containing potassium xanthate. The standard copper solution is pre- 
pared by dissolving 24°936 grams of copper sulphate in water ; to this 
are added 200—250 grams of sodic-potassic tartrate (Rochelle salt), 
and then carbonate of soda, until the solution becomes blue ; the whole 
is then made up to a litre. Thus 1 c.c. of this solution contains 
0°006336 gram of copper, and corresponds to 0°03202 gram potassic 
xanthate. 

In titrating a solution of potassic xanthate, the solution must be 
dilute, and should be gradually warmed, as at the ordinary tempera- 
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ture the complete precipitation takes some time; the end of the reac. 
tion is seen by an addition of copper solution producing no further 
precipitation in the solution, which is made clear by stirring. 

To apply this method to determine free carbon disulphide, a portion 
of the latter body is weighed out in a thin glass bulb, which is broken 
under a small quantity of alcoholic potash, and thus converted directly 
into potassic xanthate ; the excess of potash is neutralised with tartaric 
acid; and the solution, diluted if necessary, is titrated with the copper 
solution. In cases where the carbon disulphide is either impure, or 
mixed with air, gas, or soil, then it may either be distilled off and the 
vapours passed through a Will and Varrentrapp’s apparatus contain- 
ing a few c.c. of alcoholic potash, or the gas may be drawn through 
such an apparatus. The amount of potassic xanthate formed is then 
determined as before. If the material contains carbon disulphide 
combined, but yielding it on distillation with an acid, then the gases 
from the distillation are passed through an apparatus containing as 
before some alcoholic potash; the sulphides and thiocarbonates are 
removed from the resulting solution by a solution of lead acetate, an 
excess of the latter being avoided; and then the potassium xanthate 
determined by titration with copper solution. In applying this method 
to the determination of free alkali in presence of alkaline sulphides or 
carbonates, the material is triturated with alcohol and then carbon di- 
sulphide added. The solution is diluted with water, and the sulphides 
and thiocarbonates are removed as before by a solution of lead 
acetate, the resulting solution being then titrated with the copper 
solution. 1 c.c. of the copper solution is equivalent to 0°00782 gram 
K = 6°0422 gram KHO, or 0:0046 gram Na = 0°008 gram NaHO. 

The amount of copper in a solution may be determined by titration 
with a standard solution of potassium xanthate. The weighed quan- 
tity of copper salt is dissolved in water; to this solution is added a 
large quantity of Rochelle salt, and if acid, it is neutralised by sodium 
carbonate. The approaching end of the reaction is seen by the 
copper solution becoming a bluish-green, when the potassium xanthate 
solution must be added in small quantities at a time until no further 
precipitate is formed. 

The solution of potassium xanthate does not keep, and must there- 
fore be standardised each day. eS 


A Reaction of Citric Acid. By A. SaBantn and N. Las. 
KOwskyY (Zeitschr. Anal. Chem., xvii, 73—76).—The authors refer to 
papers on this reaction by Sarandinaki (Deut. Chem. Ges. Ber., v, 
1100), and by Kammerer, in the same journal (viii, 736), and then pro- 
ceed to describe the application to the testing for citric acid. 

When citric acid and excess of ammonia (5 grams to 80 c.c.) are 
heated in sealed tubes at 120° for six hours, a yellow coloration is 
observed, and small crystals are formed. If the liquid on cooling be 
poured into an evaporating basin and allowed to stand for several hours, 
it becomes blue. The crystals disappear, and the colour becomes more 
intense the longer it stands. After several days the solution turns 
green, and ultimately becomes colourless again. The green solution 
appears blue by transmitted light, whilst the blue solution under the 
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same circumstances exhibits great intensity of colour. If the solution 
be kept in the dark, the change in colour goes on slowly. In an 
atmosphere of carbonic acid there is no change. When the heating 
in the sealed tubes is continued for a long time, or the temperature 
raised to 150°, or when 10 grams of citric acid instead of 5 grams are 
added to the 30 c.c. of ammonia, the green product is produced 
directly. The coloration can be produced more quickly by placing 
the solution over the water-bath after it has been heated in the sealed 
tubes, but the resulting colour is not so deep. 

If the citric acid and ammonia are heated above 160°, no coloration 
takes place. The authors have not yet separated the colouring matter. 

The reaction occurs in presence of oxalic, citric, and malic acids, 
even when these acids are present in the proportion of 10 to 1 of 
citric acid. The only condition necessary is that 10 milligrams of 
citric acid be present in the solution. In presence of itaconic acid the 
reaction failed. 

For the testing of citric acid in fruit-juices, the following plan is 
preposed. The juice is mixed with alcohol, left for some hours, and 
then filtered. Lead acetate is added in excess, the precipitate collected 
and washed, and ammonia is added in excess. The solution is then 
evaporated to get rid of ammonia, and sulphuretted hydrogen is added. 
The lead sulphide is filtered off, and the solution warmed, to get rid of 
the sulphuretted hydrogen. Barium acetate is then added in excess, 
and the precipitate and the liquid are heated together ; and the precipi- 
tate is collected on the filter, washed, and decomposed with sulphuric 


acid. The supernatant liquid is then heated with ammonia in sealed 
tubes, as above stated. 

The authors remark that the barium salt is not (C;H;0;),Ba, + 
7H,0, but (C;H;O;). Bas + 5H,0. The former is precipitated only 
from nearly pure citric acid, so that the precipitation by barium is 
not a certain test of the presence of citric acid. By this test the authors 
found this acid in oranges, cranberries, and black currants. S. 


Tests for Oil of Almonds, By J. D. Breser (Chem. Centr., 
1878, p. 14).—The author finds that most oil of almonds is in reality 
nothing but peach-kernel oil. He has experimented on sweet as well 
as bitter almonds, new as well as old, and finds the reactions hold for 
Sicilian, Provence, and Berberice almonds. 

Equal weights of pure concentrated sulphuric acid, red fuming nitric 
acid, and water, are mixed and allowed to cool. Five parts of oil 
mixed with one of acid mixture give— 

Pure almond oil, a light yellowish-white liniment. 

Peach-kernel oil becomes first peach bloom, and later dark orange. 

Sesame oil, at first pale yellowish-red, and later dirty orange- 
red ; and 

Poppy and walnut oils, a somewhat whiter liniment than almond oil. 

Pure nitric acid, sp. gr. 1°4, gives with— 

Almond oil, pale yellowish liniment. 

Peach-kernel oil, directly a red liniment. 

Sesame oil, dirty greenish-yellow, and later a red mixture; and 

Poppy and walnut oils, a perfectly white liniment. : 

b2 
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5 per cent. of peach oil and sesame oil can be discovered in almond 
oil by the nitric-sulphuric acid method. If 10 per cent. of peach oil be 
added to almond oil, and the acid added, the mixture may be used as 
a colour test for estimating the amount in other samples. 8. 


The Coloration of Peppermint Oil by Chloral Hydrate. By 
M. Dunin (Arch. Pharm. [3], viii, 481—510).—This paper contra- 
dicts an assertion made by C. Jehn, that peppermint oil is always 
coloured red or brown by chloral hydrate. Although the latter sub. 
stance has, when pure, the property of colouring some peppermint 
oils brown, greenish, or reddish, it acquires this power to a much 
greater extent when it contains hydrochloric acid. W. R. 


Distinctive Tests for Cinchona Alkaloids. By R. Gopzr-. 
FROY (Arch. Pharm. [5], viii, 515—521).—The tests to be described 
are intended to enable druggists to distinguish between the sulphates 
of the cinchona alkaloids, which, as is well known, resemble each 
other very closely in appearance, taste, &c. The principle of the 
methods is to mix a drop of a saturated solution of the sulphate 
with a drop of a solution of potassium thiocyanate, and to observe 
the appearance under the microscope with a linear magnifying power 
of 110. To comprehend thoroughly the appearance of the crystals, 
reference to the cuts inserted in the original paper is necessary. 
but a description may prove of some service. Quinine sulphate shows 
small round globules like small starch granules, arranged in curved 
lines. When allowed to crystallise without addition of thiocyanate, 
quinine sulphate forms sheaf-like or fan-like bundles of needles. With 
thiocyanate conchinine (quinidine) sulphate forms crystals resembling 
club moss. Cinchonine sulphate assumes a form resembling stags’ 
horns; and cinchonidine sulphate forms feathery crystals, arranged in 
stars or sheaf-like bundles. W. Kt. 


Test for Elaterin. By D. Linvo (Chem. News, xxxvii, 35).— 
Elaterin dissolves in liquefied crystals of carbolic acid without pro- 
duction of colour, but the addition of two or three drops of concen- 
trated sulphuric acid develops a beautiful carmine colour, which 
changes to orange, and after some time to scarlet. Alkalis discharge 
the colour. The test can be applied directly to some samples of elate- 
rium of commerce (dried sediment of the juice), if they are reduced to 
fine powder. A. J. C. 


Analysis of Butter Fat. By M. Krerzscumar (Deut. Chem. 
Ges. Ber., x, 2091—2095).—In Hehner and Angell’s process for de- 
tecting the adulteration of butter (Zeitzchr. Anal. Chem. .. 1877, 145), 
the percentage of fatty acids insoluble in water is determined, and 
butter containing more than 88 per cent. of fatty acids insoluble in 
water is not considered genuine. The author examined several 
samples of butter of known purity by this method, and found that 
they contained 89°20 to 89°57 per cent. of insoluble fatty acids. The 
limit must, therefore, be raised from 88 to 90 per cent. In other 
respects this process yields satisfactory results. 
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Two samples of artificial butter contained 95°5 and 95:1 per cent. of 
insoluble fatty acids; two samples of lard contained 95°8 and 99°5 per 
cent.; castor-oil 95°90 per cent.; and the fat from a fresh human 
corpse 95°4—95°2 per cent. W. C. W. 


Estimation of Sugarin Milk. By R. Gscnerpien (Pfliiger’s 
Archiv. f. Physiologie, xvi, 131)._-When milk is boiled with caustic 
soda, a red liquid is produced, and a yellowish-white coagulum ; by 
filtering this through asbestos and comparing it with a similarly pre- 
pared solution containing a known amount of milk sugar, by the 
ordinary colorimetric processes, a close approximation to the amount 
of sugar present is readily obtained. Soda solution of 20 per cent. is 
added to the milk in equal volume, and the whole boiled for 2—3 
minutes in each case: a longer time of boiling, 6 to 10 minutes, gives 
a darker shade. Instead of colorimetric determinations, spectroscopic 
observations may be made by Kerordt’s method, the extinction-coefficient 
being determined once for all with a standard sugar solution. 

Haidlen’s process consists in evaporating to dryness with gypsum, 
treating with ether, and dissolving out the sugar from the residue by 
means of 85 per cent. alcohol; when due correction is made for the 
salts dissolved out, this method gives results comparable with those 
obtained by the above processes, or by means of -Fehling’s solution 
after removal of albuminoids: on the other hand, the results obtained 
by the polarisation method are more irregular, as are also those given 
by the method of Boudet and Boussingault, viz., use of Fehling’s solu- 
tion without removal of albuminoids. 

Human milk contains from 3°07 to 4°42 per cent. of sugar during 
periods of from 2 to 130 hours after birth (5 cases examined). Ac- 
cording to Brunner, upwards of 6 per cent. is formed at later periods. 
Simon found that less sugar is contained in human milk some time 
after the birth than just after; whilst Crusius found that cow’s milk 
increases in sugar after calving, until a constant percentage is at- 


tained. C. R. A. W. 


The Valuation of Vinegar. By C. Jenn (Deut. Chem. Ges. 
Ber., x, 2108).—The strength of the vinegar is determined by measur- 
ing the volume of water which is displaced by the carbon dioxide 
evolved by the action of 10 c.c. of the sample, on sodium bicarbonate. 
To avoid calculations, the cylinders in which the water is measured 
may be so graduated as to represent the percentage of acetic acid. 


ww. G W@W, 


Wine Analyses. By Dr. Bucuner (Dingl. polyt. J., ccxxvi, 
531—533).—Chemists are often required to distinguish between 
natural and artificial wines. Analyses of good wines abound, but the 
inferior wines have been less investigated. The author has analysed 
a series of wines, in which the alcohol was determined by distillation, 
the extract by drying in a current of air at 105°, and the acid was 
estimated as tartaric acid. 
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White Wines. 


Alcohol. 


Extract. 
Weight | Volume 
per cent.) per cent. 


A 


Fiinfkirchen «22.0.0... ceceee ee 


”? 


didi a 
AADEONORFOCOOOMMBAATANO 


ASSHSSSKAMAEH GASH SHON 


Wor 


” 


Suspected White Wines 


he pe ek ak fe le 
FPSOSONANNKYVSOHONKRNAYKS 
eoeeoeoooecoea ooeooeodoeodeoo ©} 
AIGA SASSATISSAdGA 


Red Wines. 


Alcohol. 


Weight | Volume 
per cent. 


4 10°1 

SED ki 6c batons essbones _ 10°0 
Fiinfkirchen | 11° 13°6 
| ‘ 11°9 

8:0 
2°0 


COrFnwNKe 


Schilch (suspected) ....,....... . 1 


Flask Wines :— 


Jerusalem White ..............!| 15°58 19-0 
PRROUMEIIID 6.6 5. +.0:0:0:0:44000:00 000000) BOOS 13 °0 
Sexsard Red ....cccccccscccses| 9°98 11°9 
ss 9°8 11°9 
BR yis 4 4400 doc dere incase! eee 14°5 
Menesch, residues from 11°23 13°9 
MEE 06:6:44 44 <0 at2easeeessecat See 16 °3 


Comparison of the above numbers shows the existence of a certain 
relation between the alcohol, extract, and ash. According to Mohr, 
the ash seldom reaches 0°5 per cent., it varies from (11 to 0°6 per 
cent., according to Van Gokow, Diez, and Neubauer. 
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Too little ash and alcohol indicate dilution; normal alcohol with 
too little ash indicates dilution with water and addition of alcohol. 

Besides the light wines, some better ones are given which confirm 
the conclusion that in most cases the relation between the alcohol and 
the ash will afford indications of the quality of the wme. Only in one 
case is the relation between ash and extract abnormal, whilst the rela- 
tion between ash and alcohol is quite normal; this sample, being of 
the first pressing, may be looked upon as an artificial wine. 

Experience shows that the addition of mineral constituents to arti- 
ficial wines is not very easy to make. J. T 


Sulphuric Acid contained in Wines. By J. Nussier (Chem. 
Centr., 1877, 687).—The constituents of genuine wine such as alcohol, 
sugar, tartaric acid, glycerin, succinic acid, and different ethers, are 
cheap enough to be used for artificial wines, and such wines can be re- 
cognised only when an excess of any one ingredient is introduced. The 
author has found small quantities of free tartaric acid, but never free 
citric acid, in wines. Several manufacturers have been justly punished 
for adulterating their wines with sulphuric acid. Nevertheless, 
natural wines often contain sulphuric acid. In natural wine from 
Boder, the author found 0°03 to 0°06 p.c., and in French wines, 0°096, 
0-008, and 0°116 p.c. Free sulphuric acid has not as yet been found 
in genuine wines, yet its existence is possible. To detect free sul- 
phuric acid strips of white filter paper 30 or 40 cm. long, are dipped 
in the wine, which rises by capillary attraction, and as the sulphuric 
acid does not dry, it concentrates at the upper end. The paper is 
then heated to 100°, and if acid be present, the paper turns brown, 
and often becomes brittle. W. R 


Investigation of Beers, especially in relation to Acidity. 
By KE. Rercuarpt (Arch. Pharm. [3], viii, 522—532).—This paper 
is intended for those who propose to have beer analysed, as well as 
for analysts: (1.) For acidity, } to 1 litre is necessary. The acidity is 
difficult to estimate by titration, for the natural colour of the beer 
masks the change of tint of litmus paper. Taste is the best guide; 
but microscopic examination is also of service. Alcoholic ferment 
consists of globular masses of various sizes, the larger of which are 
dotted over with minute specks. As acid fermentation sets in, these 
round masses change to elliptical, and finally to long fibres united to 
each other at each end. (2.) Alcohol, extractive matter, albumin, 
sugar, and glycerin, are determined in 1 litre of beer. The alcohol is 
estimated by distilling 200 cubic centimeters of beer, and collecting 65 
cubic centimeters of the distillate; the specific gravity of which 
affords a correct indication of the strength. The residue in the retort 
is filtered through a large weighed filter, the insoluble portion con- 
sisting of albumin. The filtrate is evaporated to dryness, and heated 
to 100°. It consists of extractive matter. Sugar and bitter sub- 
stances are dissolved out from this extract by digesting it with abso- 
lute alcohol ; glycerin by evaporation to dryness swith lime and sub- 
sequent treatment with alcohol, which on evaporation leaves pure 
glycerin. Ash is determined by igniting the residue. . (3.) Foreign 
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bitter substances are best detected by Dragendorff’s method (this 
Journal, 1874, p. 818). (4.) The specific gravity is also determined. 
W. R. 
Examination of Hops. By W. E. Porrer (Analyst, Jan. 1878, 
p. 176).—The following results were obtained from fair samples of 
new hops (1877) by extraction with ether: F = fine; M, medium, 
and L, low, in quality. 


Oil, resin, Oil, resin, 

and bitter and bitter 

Moisture. principle. Moisture. principle. 

per cent. per cent. per cent. per cent. 
. Worcester, F.... 4°02 14°98 7. Bavaria, M .. 9°97 13°08 
Spalt, F 6°96 1408 8. American,M.. 7°87 12°63 
. East Kent, F.... 6°15 13°60 9. Sussex, L..... 8 9°95 
. Worcester,M.... 8°10 13°35 | 10. Sussex, L ‘ 9°23 
. Kent, M 8:20 13°27 | 11. Poperingho, L. 10°25 9°25 
. Sussex, M...... 7°05 11°75 | 12. Worcester, L.. 9°20 8°80 


DOE wb 


The ethereal residues from Nos. 1, 2 and 3 had a golden tint, all 
the others were of a greenish hue. 

The tannin in hops is said to vary between 2 and 4°5 per cent. 

No doubt hops which contain a good percentage of tannin have their 
value increased, as the tannin precipitates the mucilaginous matter in 
the beer; but the oil, resin, &c., must be of the most value. 

A. J. C. 

Examination of Flour. By M. Dunin (Arch. Pharm. [3], viii, 
513—515).—The flour, which was stated to be obtained from rye, was 
slightly yellow. On drying at 100°, it lost 14 p.c. of water, and when 
burnt, gave 2°415 p.c. of ash, almost entirely soluble in water. The 
usual insoluble adulterations of flour, gypsum, alum, &c., were there- 
fore absent. Pure wheat or rye-flour contains only about 1 p.c. of 
ash; leguminous seed contains 3°2 p.c., and is strongly alkaline. The 
sample was therefore treated for legumin by stirring 100 grams with 
distilled water, and evaporating the liquid portion to one-fourth of its 
volume after allowing the starch to settle. The precipitate caused in 
this solution by acetic acid dissolved completely in ammonia. The 
starch, besides consisting of the usual forms of rye-meal starch, 
showed a number of elliptical, kidney-shaped, or globular grains, 
which were recognised as peculiar to Phaseolus communis, L. 


W. R. 


Technical Chemistry. 


Etching on Glass by Electricity. By Pianré (Ann. Chem. 
Phys. [5], xiii, 143—144).—The author has previously drawn atten- 
tion to the fact that when an electric current is passed through 
saline solutions in glass vessels, platinum wire serving as electrodes, 
the glass is immediately attacked, and he therefore proposes the fol- 
lowing method for etching on glass. 
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The surface of glass to be engraved is coated with a concentrated 
solution of potassium nitrate: and beueath the layer of liquid a plati- 
num wire, connected with one of the poles of a battery, is stretched 
across the plate. With the other pole is connected another platinum 
wire, the whole of which, except the point, is insulated ; with this the 
designs are drawn on the glass, which is engraved wherever the wire 
comes in contact with it, flashes of light being emitted at the same 
time. 

The depth of engraving depends on the rate at which the platinum 
wire moves; the slower the rate the deeper the line. L. T. O’S. 


Heating Power of Brown Coal. By Gurianp (Chem. Centr., 
1878—31).—The coal was dried in the air, and then burnt in pieces 
varying in size from a nut to pieces as large as two fists. Two experi- 
ments were made in each case, the results being as follows :—the coal 
was burnt first in a chemical furnace, and then in an ordinary iron 
furnace with two iron flues on which the boiler rested :— 


Bohemian Coal. 


Amount of 
Coal 
consumed. 


Amount of 
Water 
in Boiler. 


Amount of Water 
at 0° converted 
by 1 1b. of Coal into 


Steam. 


In chemical furnace. . 


In iron furnace 


lbs. 
4°192 
12 °379 


lbs. 
9°43 
9°795 


per cent. 
3°5 


Habichtswalder Coal. 


Amount of 
Coal 


consumed. 


Amount of 
Water 


in Boiler. 


Amount 
of Water at 0° 
converted 
by 1 lb. of Coal 
into Steam. 


Relation of 
Heating Power 
of Habichts- 
walder Coal to 
Bohemian. 


In chemical fur- 


In iron furnace 


lbs. 


6°947 
12 °712 


per cent. 


3°8 


Ss 


A Gas Generator. By C. Gréseand F. Linman (German 


patent) (Chem. Centr., 1878—382). 


The arrangement differs from 


others in the fact that the production of gas takes place in two separate 


chambers. 


In the generators at present in use the water, tarry matter, 


and oiefines are expelled from the upper layers, and the combustion 
of the lower layers gives carbonic oxide. 
The method described by the authors consists in first heating the 


fuel by the waste heat of furnaces, so that tarry and other matters are 
driven off, and then the resulting coke is burnt into carbonic oxide. 
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The generator consists of two retorts lying close to one another, and 
opening at the back into a tower, which is provided at the bottom 
with a grate. The retorts are kept red-hot by the waste heat of other 
furnaces, and as the fuel is pushed gradually through the retorts it 
undergoes destructive distillation. The coke falls in a red-hot state 
into the tower (Schact), and is there burnt into carbonic oxide. The 
draught is so regulated that the gases and carbonic oxide, tarry and 
other matter are drawn off together. In this way the tarry aud other 
matter having to pass over the red-hot coke, the whole is converted 
into heat-giving gas. 8. 


New Explosives. By Dr. Scuwarz (Dingl. Polyt. J., ecxxvi, 
512—5]7).—The author proposes certain mixtures containing sulphur 
and carbon in combination instead of in admixture only. He takes 

otassium xanthate, nitre, and charcoal (1) in the proportion of 
160 : 404: 24 for one mixture, and (2) in the proportion of 160: 303 : 9 
for a second mixture. An increase of nitre diminishes the action of 
the explosive. Ordinary gunpowder corresponds to potassium xanthate 
40 parts, nitre 100 parts, and charcoal 6 parts, which is almost 
identical with the first mixture given above. 

The ingredients well ground and mixed are pressed into cakes with 
a little alcohol, and then granulated. ‘The power of the mixture 
depends somewhat on the size of the grains. Thus in a testing 
machine, in which fine sporting powder indicated 40° to 46°, coarse, 
medium, and fine grain of (1) gave 36°, 58°, and 72° respectively; 
whilst medium and fine grain of (2) gave 40° and 74° respectively. 
This powder burns no quicker than common powder, so that it can be 
used for shooting. It requires to be kept dry to prevent decomposition 
of the xanthate. 

If the nitre be replaced by potassium chlorate, a more violent explo- 
sive results, which, moreover, can be exploded by striking upon iron. 

More energetic, and probably more quickly burning, compounds are 
obtained by mixing potassium chlorate with potassium (a) phenolpara- 
sulphonate, 2°75 parts to 1; (b) phenolmetasulphonate, 2°75 to 1; 
(c) benzenemonosulphonate, 2°8 to 1; (d) benzoldisulphonate, 2 to 1; 
and lastly, with ammonium phenolsulphonate, 3 parts to 1. These 
mixtures easily explode on being struck upon iron. J. T. 


Magnesia-preparation for Purifying Potable Waters. By 
E. Bou ie (Dingl. Polyt. J.,cexxvi, 527—530).—Burnt magnesia being 
almost insoluble in water, sufficient to serve for a considerable time 
can be placed in the purifying tanks. No check-test is necessary ; it 
is only necessary to agitate the water vigorously on first filling the 
tank. All lime is precipitated as carbonate, and gypsum is replaced 
by easily soluble magnesium sulphate. 

Anhydrous magnesia takes up water very slowly, but this must 
precede the absorption of carbonic acid. Ignited magnesia in coarse 
particles may lie for some time in the water without passing into 
hydrate; but as in practice a month’s supply can be placed in the 
tanks, this is no disadvantage. 

The presence of various salts, especially of the alkalis, prevents the 
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complete precipitation of caldium carbonate; but the same holds good 
for other methods of treating water. 

On first adding the magnesia the water does not become clear very 
readily, but the second tank-full of water becomes quite clear in 
30 minutes after agitating. 

Water containing gypsum without carbonates requires a magnesia 
containing carbonate; but a mixture of raw and ignited magnesite 
will not serve. The remark of Mitscherlich that ‘“ magnesite and 
gypsum decompose each other,” holds good only for artificially 
prepared magnesium carbonate. A cheap way of preparing basic 
magnesium carbonate is desirable. 

The magnesia-preparation proper consists of a mixture of ignited 
magnesite powder and precipitated magnesium carbonate, as it was 
first applied to water containing gypsum only. 

Fischer, in a note following the above, doubts that all the magnesia 
comes into action, its particles becoming covered with the precipitate, 
and asserts that the method is not to be recommended. o Be 


Purification of the Greasy Waters from Surface Condensers. 
By Hérer (Ann. Chim. Phys. [5], xiii, 29—40).—The water from the 
surface condensers used for feeding the boilers of engines generally 
contains a large proportion of oil, which is saponified by the steam, 
and the fatty acids set free attack the boilers considerably, and form in- 
crustrations on the sides. To prevent this the author proposes to add 
dilute lime-water to the water before it enters the boilers, whereby 


L. T. O'S. 

Formation of Sulphuric Anhydride in the Roasting of 
Pyrites. By G. Lunar and F. Satarue (Deut. Chem. Ges. Ber., x, 
1824—1830). Pointing out the fact that previous investigators of 
this phenomenon have not avoided the error arising from the easy 
oxidation of sulphurous to sulphuric anhydride, the authors recommend 
that the gases produced by the combustion of pyrites in air should be 
passed through solutions containing a known quantity of a decinormal 
solution of iodine. They find indeed that, when sulphurous anhydride 
mixed with air is passed through a given quantity of decinormal 
iodine-solution till it is decolorised (the sulphuric acid thus formed 
being determined as BaSO,), the sulphurous anhydride is oxidised 
entirely at the expense of the iodine. 

When the gases from the combustion of pyrites in air are passed 
through iodine-solution, in an apparatus for a description of which the 
original paper must be consulted, the amount of sulphur, as deter- 
mined from the iodine used, is always less than that calculated from 
the sulphuric acid determined as barium sulphate, showing that about 
6 per cent. of the sulphur burns to sulphuric anhydride. If the gases of 
combustion are passed over heated ferric oxide, the amount of sulphur 
burning to sulphuric anhydride is increased to 16—18 per cent. 

The authors think that their method might be used for investigations 
on the large scale, and observe that in such cases the oxygen in the 
gases from the roasters should be estimated eudiometrically, as the 
pyrogallic method is not sufficiently exact. r. &. &. 


insoluble lime-soaps are formed which remain behind. 
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Separation of Phosphorus from Iron. By P. Tunner (Chem. 
Centr., 1878, 24—-30).—The phosphorus found in iron comes from 
the ores as well as from the fuel and the fluxes. In earlier times, 
before the enormous development of the iron industry, great care was 
exercised in the choice of ores, fuel, and flux, and the result was that 
the question of phosphorus did not occupy so much attention as now. 
The production of cast-steel and iron in proportion to that of steel of 
cementation and of wrought-iron, and the high temperatures necessary 
to produce the former substances, has made the question of the 
presence of phosphorus one of great importance. The great heat of 
the furnaces causes the phosphoric acid to be separated and then 
reduced, the phosphorus entering the iron. The author then goes on 
to notice the labours of Siemens in the direction of producing iron 
free from phosphorus in the Towcester and Canadian works by im- 
proving the apparatus used in the manufacture. A good account is 
given in the reports of the Iron and Steel Institute Meeting of Sep- 
tember, 1877. The iron is made in a rotary furnace, and is then 
shingled into cakes, about an inch in thickness. These cakes are cut 
up and formed into blooms, and then rolled into bars. These bars 
are equal to Swedish iron, though the ores are not of a high class. 
The cost is given at £5 5s. to £5 10s. per ton. 

I. L. Bell seeks to get out the phosphorus by melting the iron in a 
bath of oxides. 

According to this latter investigator the carbon and phosphorus in 
ordinary puddling are present in the following proportions in the 
different stages :— 

C. P. 
The pig contained per cent. .... 3°180 1°494 
Ist stage, after melting 0°913 
2nd ,,_ partly refined : 0°582 
3rd, “ ™ 0°519 
4th ,, puddled iron ‘ 0°452 


Another more searching investigation gave the following. The 
iron was cleaned of slag by fusion with alkalis :— 


C. Si. Ss. . 
. Pig iron, Clarence No.4.... 3150 1:120 0°093 1°:209 
. On being melted 30138 0°019 0:032 0°409 
3. 26 minutes after fusion.... 19973 0°024 0013 0°085 
..-. 0970 0000 0:013 0:078 
0:294 0013 0094 


(puddled iron) 0-102 0-151 


A second trial to check this gave— 
1. Pig iron as melted 
2. Coming to nature and previous to treatment with 
alkali 
3. Ready for balling............ $0 aes cecveseses 
4. No. 2 bar, 13-inch square ............00. eeees 


From the above it may be seen that in the beginning of the oper- 
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ation there is a notable decrease in the quantity of phosphorus, but 
that, towards the end, as the temperature rises, this element is re- 
absorbed. The importance of getting out the phosphorus before it 
can be reabsorbed in the puddling furnace need not be dwelt upon. 
Bell took pig-iron containing 3°637 per cent. of carbon and 1°351 
phosphorus, and fused it with oxides of iron. Whilst the percentage 
of carbon decreased 11 per cent. the phosphorus decreased 91 per 
cent. The iron thus produced compared weil with some of the best 
refined irons, as the following table will show :— 


Bell’s process. 


0°109 


Bowling iron. 
0°380 
3°393 
0°130 
0°024 
The composition of the cinder before and after the 
was :— 


Before .... 


Sulphur 
purifying 


FeO. MnO. 
0°80 


1°52 


Fe,0. Fes. 
0°94, 


1°67 


A103. 
1:33 
' 1°52 


CaO. 
1°67 
1°64 


Si0,. 
8°45 
18°24 


P,O;. 
2°95 = 100°63 
8°36 = 100°52 


Silicon. Phosphorus. 


3°94 1:16 
8°51 4°71 


The extent of change can be seen from the following :— 
 - 
1238 
"282 
77 p.c. 


8. 
0:70 
028 
60 p. ec. 
This experiment was not so successful as the first mentioned. 


The following table shows the change in calcined Cleveland ironstone 
used in refining :— 


Si. 
1°493 

"101 
92 p.c. 


C. 
3°405 
2°665 
Diminution in original quantity 21 p.c. 


Pig iron contained 
Purified metal 


Fe,03. 
16°40 
3°27 


CaO. 


FeO. 
40°53 
33°56 
MgO. 
6°40 4°06 
6°61 4°39 
Metallic iron. 


Before refining .. 43°01 8°74 0°82 
After - 28°39 1619 1:50 


As a result of these experiments Bell is engaged in trials on a large 
scale. On an elevated platform a small cupola will be placed, in which 
the cinder or other form of oxide will be melted. From this the 


FeS. 
0°60 
0°85 
SiO. 
18°74 
34°70 


Silicon. 


MnO. 
0°89 
2°12 

P.O;. 
1°89 = 100°58 
3°65 = 100°74 


Phosphorus. 


Al,Os. 
11°07 
11°59 


Before refining .... 
After ™ 


Before refining .... 
After os 
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molten matter will be run into a vessel revolving on its centre, and the 
iron will then be introduced. 8. 
Metallurgical Notes. By Seraius Kern (Chem. News, xxxvii, 
23).—On certain Gold Alloys.—The alloys were obtained by melting 
crude gold direct from the mines. They contained per cent. :— 
1. 2. 3. 4. 5. 
99°46 99-280 98°50 94°20 96°75 
0°52 0°640 1:48 5°76 3:17 
traces 0°005 traces 0°01 0°01 
0-01 0-070 0°01 0-01 0°06 
0°01 0-005 0-02 — —— 


— a — traces none 


No. 2 could be hammered in the cold, but it fell to pieces when 
being forged in a heated condition. Specimen plates from these alloys 
tore easily, and were very brittle. Ingots were prepared from the 
alloys, which had been worked with nitric acid, and refined by cupella- 
tion. They showed no brittleness, forged well, and were free from 
lead, bismuth, and iron. These results confirm the experiments of 
Roberts as to the effect of lead (antimony) and bismuth, in imparting 
brittleness to gold alloys. Gold alloys which contained notable traces 
of arsenic showed no brittleness; but ‘05 to ‘08 per cent. of arsenic 


would prevent gold alloys being readily worked under the hammer. 
A. J. C. 


Composition of Flue-Dust from Furnaces. By Bu. Britton 
(Chem. Centr., 1877, 320).—The author gives the results of some 
years’ researches on this subject in the following tabular form :— 

I. ” ~_ a III. 
From blast m puddlin 
furnace. rs 5 From forge. 

Ferrous oxide ; 3°08 1:18 

Ferric oxide ‘ 33°29 41:00 

Alumina ; 12°89 754 

0°48 0°61 

Magnesia ’ 0°09 0°19 

Manganous oxide ’ 0°39 0-12 

Zinc oxide : — 


58°99 
0°43 
2°98 


Sulphuric acid 
Phosphoric acid 
Arsenic 


Cyanogen 

Potassium with a little sodium 16°61 
Carbonic acid . 
Alkalis, &c., and loss 
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Paraffin Oils and their Action on Metals. By Stevenson 
Macapam (Pharm. J. Trans. [3], viii, 463).—Paraffin oil, which had 
been stored in a lead-lined cistern, had so acted upon the metal and 
held the lead in solution, that the wicks of the lamp were found to 
contain sufficient lead to leave a fine net of metallic lead when the 
wick was charred. In a series of experiments with oils of various 
qualities, originally free from lead, the oils were allowed to remain in 
contact for different periods of time. Mere contact with the lead 
communicated traces of lead to the oil; and after a week’s contact, the 
oil became so highly charged with lead as to be unfit for ordinary 
combustion, owing to the encrusting of the wicks. Experiments were 
also made with other metals. 

1. Bright Lead.—A few moments suffice to communicate the metal 
to the oil. Ina day the oil begins to present a cloudy appearance, 
and, on washing with water, the latter, on settling, retains a milky 
appearance from the lead compound, which is apparently a basic salt, 
and has an alkaline re-action. 

2. Tarnished Lead with Unprotected Edges.—Lead, in small sheets, 
with fresh-cut edges, exposes a large surface of tarnished metal with 
the natural skin of oxycarbonate, and a comparatively small surface 
of bright metal. Under these circumstances, the lead is not so readily 
acted upon; but in a couple of days the oil gets impregnated with 
lead compound, and is rendered unsuitable for illuminating purposes. 

3. Tarnished Lead with Protected Edges.—The fresh-cut edges were 
protected by wax; the oil acts even less energetically. Traces may be 
found in the oil in an hour after exposure, but it takes a week before 
the oil is largely impregnated with lead. 

4. Tin.—This metal is very slightly acted upon. In a month’s 
time the amount of metal dissolved was very small, and was not: suffi- 
cient to impede the combustion of the oil. 

5. Copper.—The oil is not practically affected. 

6. Iron.—Very slight action. In 10 days’ contact the oil becomes 
deeper in colour, and throws down a ferruginous sediment. The oil 
is not materially injured as an illuminant. 

7. Zinc.-—This metal is sensibly acted upon, the oil retaining the 
zinc compound in solution and suspension. The paraffin oil is de- 
cidedly injured as a luminant. 

8. Tin Solder.—The alloy of two parts tin and one part lead is 
acted upon by the oil, and the latter is injuriously affected. 

9. Tin soldered with Tin Solder has the lead disselved out from the 
solder by the paraffin oil. The quantity of lead so dissolved is not 
large, but is sufficient to influence the oil as a luminant. 

10. Tinned Copper is not practically affected; traces of tin and 
copper are found in the oil after a month’s contact. 

11. Tinned Iron.—The action is very slight. 

12. Galvanized Iron is readily acted upon, and the oil is sensibly 
injured. Instead of tin, copper, iron, or tinned copper and tinned 
iron, either of which may be safely employed for paraffin storage, it 
would be preferable to use vessels lined with enamel, such as the 
ordinary enamelled iron pots, which present absolutely no surface upon 
which the paraffin oil can act. 
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The power of action on metallic lead was found to differ materially 
in experiments made with other samples of paraffin oils. This dif. 
ference of action was not traceable to impurity, but it is probably due 
to the various proportions of the hydrocarbons present. A. J. C. 


Dyeing with Aniline-Black by means of Vanadium Salts. 
By Homey (Chem. Centr., 1877, 41).—The woollen fabrics are left for 
20—30 minutes in a bath, containing, for every 1,000 grams of water, 
80 grams of aniline hydrochloride, 40 grams of potassium chlorate, 
O'L gram of ammonium vanadate, and 5 to 10 grams of hydrochloric 
acid, the latter being required to neutralise the traces of alkali left in 
removing fatty matters. The goods are then passed through the priming 
machine, and hung in a warm place, and next day treated with potas- 
sium chromate, well washed and cleaned. Thick heavy cloths should 
be passed through the bath without the metallic salt, and then, after 

riming a second time, through a bath with addition of the vanadate. 

his process answers well for mixed fabrics of wool and cotton, or of 
silk and wool. If a weaker bath is used, the cotton becomes of a dark 
green, the wool of a faint unsightly mignonette shade. In the hot 
chrome-bath which follows, the cotton assumes a lively black, with a 
violet tinge, the wool yellowish-brown to olive; so that a very pretty 
double effect is produced at one operation. G. T. A. 


Use of Precipitated Sulphur in Dyeing. By M. Ruimann 
(Deut. Chem. Ges. Ber., x, 1958—1961).—The first attempts to employ 
aniline-green in wool-dyeing were attended with difficulty, owing to 
the fact that this colour, unlike all other aniline-colours, is not fixed 
by wool without some previous treatment. The devices adopted by 
the dyer were very unsatisfactory until it was accidentally discovered 
that wool which has been steeped in a solution of sodium thiosul- 
phate acidified with hydrochloric acid, takes the dye readily. This 
discovery removed the whole difficulty. The author has made some 
experiments with the object of ascertaining the part played by the 
sulphur in this process, and has arrived at the conclusion that it acts 
simply as a porous substance, just as silica acts with other dyes. He 
finds that wool placed in an acidified solution of sodium thiosulphate 
speedily takes up the precipitated sulphur, and acquires a distinct 
yellow colour. The wool thus treated is not affected by carbon bisul- 
phide; bat when boiled with weak soda-ley, it loses the power of 
fixing aniline-green, the sulphur being removed by the action of the 
alkali. It is thus shown that the fixation of the colour is directly due 
to precipitated sulphur, which is not soluble in carbon bisulphide. 
The sulphur-process is now employed in dyeing wool with eosine and 
its derivatives. J. R. 
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General and Physical Chemistry. 


The Dark Lines of the Solar Spectrum and the Constitu- 
tion of the Sun. By A. Cornu (Compt. rend., Ixxxvi, 315—317). 
—The author having carefully compared the intensity of the absorp- 
tion-bands of the solar spectrum with those of the lines given by in- 
candescent metallic vapours, concludes that the element entering in 
the largest proportion into the composition of the outer envelope of 
the sun is the vapour of iron; next follow nickel and magnesium, then 
at.some distance calcium, and in still smaller proportions aluminium, 
sodium, and hydrogen, finally traces of manganese, cobalt, titanium, 
chromium and tin have been observed. This, according to the author, 
would be the approximate list of elements volatilised on the sun’s sur- 
face in the order of their quantity. He draws attention to the similarity 
between the composition of this part of the sun, and of that observed in 
meteorites, and concludes that the relative brilliancy of the absorption- 
bands of the solar spectrum may be explained by the action of an 
absorbing layer surrounding the sun having a composition analogous 
to that of volatilised meteorites. J. M. T. 


Elements present in the Layer of the Sun’s Atmosphere 
which produce the Inversion of the Spectral Lines. By N. 
LockyER (Compt. rend., Ixxxvi, 317—321).— Lockyer finds that 


besides the elements already proved by the researches of Kirchhoff, 
Angstrém and Thalén to be present in the outer envelope of the sun, 
namely, Fe, Na, Ir, Ca, Mg, Ni, Ba, Cu, Cr, Co, H, Mn, Ti, Al, Zn, the 
following are also present: Sr, Pb, Cd, K, Co, Ur, Va, Pd, Mo, In, Li, 
Rb, Cs, Bi, Sn, La, Gl, Yt. These results are shown in a table which 
gives the approximate wave-lengths of the absorption-bands, the names 
of the observers by whom they were first observed, and their degrees 
of intensity. 

The author has made a special study of the long lines in the green: 
the long thallium line has been photographed, but no corresponding 
absorption-band in the solar spectrum has been observed. Two long 
lines of silver were also photographed, but it is impossible to say at 
present if corresponding absorption-bands exist in the solar —_—"* 

J. M. T. 

Spectrum produced by the Electric Spark in a Compressed 
Gas. By A. Cazin (Compt. rend., Ixxxiv, 1151—1154).—It is well 
known that with a continually increasing pressure, the spectrum of a 
gas gradually alters, its lines steadily widening out, until at length 
they disappear altogether in a continuous spectrum. This phenomenon 
is easily explained, if we admit with the author that the illumination 
produced by the electric spark in a gas is due to solid as well as to 
gaseous particles; the solid particles which are derived from the 
electrodes and the walls of the containing vessel become more and 
more abundant as the pressure increases, their continuous spectrum 
augments in brilliancy, and they eventually overpower and render 
invisible the fainter linear spectrum of the gaseous particles. 

VOL. XXXIV. Ze 
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With nitrogen at ordinary pressure, the channelled spaces and lines 
are at first distinctly visible; with an increase of pressure, the channels 
gradually fade out, the lines widen, and the continuous spectrum be- 
comes more brilliant. At two atmospheres there are only six lines 
and five diffuse bands visible. At ten atmospheres only three lines 
proper to nitrogen can be seen, but the sodium line, which is not dis- 
tinguishable under ordinary circumstances, has now become very 
distinct, a tolerably good proof that the sodium is derived from the 
glass walls of the containing vessel. 

The spark becomes hazy towards 15 atmospheres, but the four 
above-mentioned lines are still visible on the continuous spectrum, 
together with some brilliant points which are due to platinum. An 
increase of pressure up to 40 atmospheres does not alter the appear- 
ance of the preceding spectrum. 

When the pressure is removed, the spectrum assumes its ordinary 
aspect, but the sodium line remains persistent, and may even be made 
to pass from one electrode to the other, as when a sodium compound 
is electrolysed, by reversing the current. 

The author has succeeded in photographing these results, and has 
registered several lines as belonging to nitrogen, which have not been 
before observed. Under one atmosphere pressure the nitrogen lines 
in the photograph extend across that portion of the image which is 
feebly illuminated by a continuous spectrum; upon this background 
they are defined with exquisite sharpness, as many as thirty being 
capable of measurement in a space of 3 mm. 

At 8 atmospheres the lines are scarcely visible, but with care, they 
may still be seen as numerous and as well defined as before. The 
author proposes to photograph in like manner the complete spectra of 
all the elementary gases. J. W. 


Fluorescence. By E. Lommet (Ann. Phys. Chem. [2], 113— 
125).—The author has previously described (Pogg. Ann., clix, 514) 
certain bodies which, like chlorophyll, have the property of emitting 
fluorescent rays of higher refrangibility than the exciting rays. He 
arranges all fluorescent substances in three classes. 

I, Bodies in which each homogeneous ray of the exciting light can 
produce the entire fluorescent spectrum :— 


Beginning of 


fluorescence with Spectrum of the 
spectrum. fluorescent light. 
Bunsen’s scale. Bunsen’s scale. 
Chlorophyll...... 28 26—40 
Naphthalene red. . +1 27—60 
DE seesuaeess 50 28—77 
Uranium glass ... 75 35—86 


and others. 
The author was surprised to find that the oft-examined uranium 
glass does not follow Stokes’ rule. 
II. Bodies in which exciting rays produce only fluorescent rays of 
lower, or at the most, of equal refrangibility :— 
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Beginning of 


fluorescence with Spectrum of the 
spectrum. fluorescent light. 
Bunsen’s scale. Bunsen’s scale. 
Sandarac........ 34 25—132 
Diphenylamine .. 65 36—113 
Uranium nitrate.. 87 31—97 
Petroleum ...... 110 33—149 
Fluorspar ....... 142 32—145 


and numerous others. 

III. Bodies whose fluorescence spectrum consists of one part cor- 
responding with that given by bodies of the Class I, and another part 
corresponding with that given by bodies of Class II :— 


Potassium manganate .. 28 28—42; 49—165 
TAAES .. ccccccccces eee 44 382—55 ; 55—79 
and others. 


The figures in italics show the portions of the spectrum in which 
Stokes’ law is not followed. 

To the first and third classes belong strongly coloured substances 
having strong absorption-bands only. 

To the second class belong substances which show a partial absorp- 
tion of the more refrangible portions of the spectrum; the absorption- 
bands are shadows, so to speak; and the bodies are yellow, brown, or 
colourless. 

By mixing substances of the first and second classes, fluorescent 
bodies of the third class can be produced. A mixture of two sub- 
stances of the first class could be easily detected as such; but this 
does not hold for a mixture of two bodies of the second class, as the 
mixture would behave like a single substance of the same class. 

> 

Refraction of Gases and Vapours. By M. Mascarr (Compt. 
rend., Ixxxvi, 321—323).—The results of the author’s experiments are 
that the comparison of the refraction of gases and vapours should take 
place at the lowest possible pressures at which these bodies may be 
considered as being perfect gases. All his experiments were made at 
a temperature as near 12° as possible, and the results directly compared 
with those obtained from air under the same circumstances. The fol- 
lowing are his numerical results :— 


Refraction compared 
with that of air. 


DEE cacncartedasdse 2°63 © 
EE -ddndtn wnewen vn 3°85 
Hydrogen chloride ...... 1°52 
ms bromide ...... 1:95 
a“ BOGE occcccss 3°10 
e cyanide ...... 1:49 
im sulphide ...... 2°12 
PE BE is éisece vedios 1:29 
ee 0°88 


Phosphorus triochloride.. 5°93 
Carbon bisulphide ...... 5°05 


5 ORE I RPE GN 
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The author hopes soon to give his results for certain organic sub- 
stances, and to discuss the theoretical calculation of the refraction of 
compound bodies. J. M. T. 


The Electrical Resistance of Selenium. By L. A. Forss- 
MANN (Ann. Phys. Chem. [2], ii, 5183—521).—In his experiments, the 
author used bars of fused selenium 2 mm. in diam., the ends of which 
were softened by heat and welded on to charcoal points in order to 
ensure a good contact. By long heating in an air-bath the bar was 
made to conduct electricity. A rod thus prepared, and 2°5 cm. in 
length, was arranged in a wide brass tube with an opening in the 
side, so that the selenium could be exposed to light or placed in com- 
plete darkness. The current was produced by several Meidinger’s 
elements, and the strength observed by means of a galvanometer. 

It was found, contrary to the results of Siemens and Adams (Poqq. 
Ann., cl, 333 ; clix, 117, 621), that the intensity of the current is pro- 
portional to the number of elements, so that it obeys Ohm’s law; and 
this was the case whether the selenium was exposed to the action of 
light or not. 

The conductivity of selenium is nearly doubled by exposure to 
diffused daylight, whilst direct sunlight exercised a still more power- 
ful influence. This influence appears to be two-fold, one instantaneous, 
the other gradual, so that the needle only attains its position of equili- 
brium after some minutes. In daylight, a permanent position of equili- 
brium could rarely be obtained, for a small change in the amount 
of cloud, at once produced a variation in the intensity of the current. 
The intensity increases in a very slow progression as the distance of 
the source of light diminishes. 

The influence of a non-luminous flame is very small, thus confirming 
the results obtained by Adams; from this it might appear that the 
luminous part of the spectrum exercises the greatest influence, and that 
rays of a greater or less refrangibility produce a smaller effect, but it 
was found that when the increase in the intensity of the current pro- 
duced by direct daylight was 43, that by yellow light was 40, by red 
39, by blue 34, and by green 18; the increase in conductivity is there- 
fore much smaller when the light has passed through green glass than 
through glass of any other colour. Consequently the effect is at a 
minimum in the green part of the spectrum, and increases on both 
sides. 

It was also found that light, after passing through various coloured 
liquids, influenced the conductivity of selenium in a very different 
degree. A solution ofa copper salt, although it transmits a great part 
of the visible spectrum, diminishes the intensity of the current almost 
to the same extent as complete darkness. Sulphuric acid coloured 
with selenium, which was far less transparent than the copper solu- 
tion, produced almost as great an increase as direct light, as did also 
chameleon solution. Nickel salts and indigo solution diminished the 
intensity of the current, and the latter, when sufficiently concentrated, 
produced the same results as complete darkness. 

From the above, the author concludes that the changes in the re- 
sistance of selenium are due to vibrations of a different order, if not of 
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a different kind, to those which produce light, heat, or chemical activity. 
The possible influence of longitudinal vibrations must not be over- 
looked. After a bar of selenium has been exposed some time to light 
which has passed through the solution of a copper salt, the strength of 
the current rises very quickly above its normal intensity in direct 
light, if the copper solution be removed out of the path of the rays. 
By using a selenium solution, the opposite phenomenon takes place. 
To explain this, we may assume that the vibrations transmitted 
through cupric chloride tend to produce a new position of equilibrium 
among the molecules, which is strained, aud therefore unstable ; so 
that when the selenium bar is removed from the solution, and the 
tension ceases, @ new position of equilibrium is taken up lying on 
the opposite side of that produced by direct light, although after some 
time the normal state is again attained. When the rays from a lamp 
are transmitted through a selenium solution, resistance is smaller than 
in direct light. This can be explained in one of two ways; either 
there are rays which produce a diminution of conductivity and are 
absorbed by the solution, or the passage of the rays through the liquid 
converts indifferent into active rays: a phenomenon analogous to 
fluorescence. T. C 


The Electric Conductivity of Selenium. By W. Siemens 
(Ann. Chim. Phys. [2], ii, 521—550).—As no success attended efforts 
to prove that bodies other than selenium underwent a change in their 
conductivity by the action of light, this phenomenon was considered 
to be intimately connected with the special properties of selenium. 
Bornstein, however, has found that an increase in the conductivity by 
the action of light is not limited to selenium, but occurs likewise with 
tellurium, platinum, gold, and silver. 

Now if the increase in the conductivity of the illumined surface he 
dependent on the specific conductivity of the substance, then an 
increase in the conductivity of a thin metallic plate of silver must be 
easily recognised, since silver conducts 240,000 times better than 
selenium. It is quite different, however, if the increase in the con- 
ductivity occasioned by light bears no simple relation to the specific 
conductivity, and if, with Bornstein, we assume that a superficial con- 
ducting layer is produced by the action of light, for under these cir- 
cumstances good conductors may conduct no better than the surface 
of selenium. As the conductivity of the surface can be measured 
only as an increase in the conductivity of the metal, and as we cannot 
diminish the thickness of the plate beyond a certain point, we soon 
arrive, even with metals which are good conductors, at a limit beyond 
which measurements are impossible, even with the most delicate instru- 
ments. 

The author denies that the action of light produces on all metals 
such a superficial conducting layer as assumed by Bornstein, not on 
account of his own negative results, but from the fact that the sensi- 
bility of selenium to light is dependent to a very great degree on its 
purity and molecular condition, the slightest contamination with 
other elements greatly diminishing its sensibility to light; this sensi- 
bility is also considerably affected if the light be too strong, or by 
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excessive cold or heat, even if no essential change takes place in the 
specific conductivity of the selenium. 

The sensibility of tellurium to light would seem very probable, as 
shown by Adams, and also on account of its close relationship to sele- 
nium, nevertheless the author was unable to detect any evidence of it. 

The selenium photometer gives, without any special care, comparative 
results sufficiently exact for technical purposes, but the dependence of 
the conductivity of selenium on too many uncontrollable factors pre- 
vents a photometer being constructed with selenium for measuring 
directly the intensity of light. Thus, the duration of the exposure 
has considerable influence. With Modification I of the metalloid, a 
continuous illumination causes a constant increase in the conductivity ; 
whilst with Modification II, the maximum is reached in a much 
shorter time, and afterwards decreases, first quickly, and then gra- 
dually slower. . These phenomena occur, too, in a very different 
degree with different samples of selenium. The more the selenium 
has been prevented from becoming heated above 100° C. in its change 
from the amorphous to the crystalline state, the lower is its conduc- 
tivity, and the more slowly does it increase with the duration of the 
light. 

The fact that light increases the conductivity of selenium cannot 
be ascribed to a new property of light, for this would be admissible 
only if the special properties of sélenium, or the known chemical action 
of light, were insufficient to account for it. As the author has pre- 
viously pointed out, crystalline and amorphous selenium may be con- 
sidered as allotropic modifications of the hypothetical metallic sele- 
nium, 7.e., selenium free from latent heat. If amorphous selenium be 
heated to 200°C., instead of 100°, it gives up more latent heat than at 
the latter temperature, and on cooling conducts electricity like a metal, 
i.e., in such a way that the conductivity diminishes with the rise of 
temperature, whilst that of crystalline selenium (prepared at 100°), 
like that of carbon, increases with the temperature. Therefore the 
former, termed by the author Modification II, conducts very much 
better than the latter (Modification I). Modification I may be looked 
upon as a mixture of crystalline and metallic selenium ; a complete 
conversion into metallic selenium is not possible, as the latter is not 
stable in the pure state at the ordinary temperature. A similar beha- 
viour is exhibited by ozone, which, according to the author, is probably 
an allotropic modification of oxygen free from latent heat, and may 
therefore be considered as metallic oxygen. By means of the above 
theory, the action of light on selenium may be explained. The light 
rays, which fall on the surface of the selenium and penetrate to a 
certain but very small depth, have an influence similar to that produced 
by an elevated temperature; they reduce the crystalline selenium to 
the metallic state, and therefore render it a very much better con- 
ductor. On the illumination ceasing, the metallic surface of the 
selenium returns to the crystalline condition, as the metallic state 1s 
stable only under the action of light, or at a high temperature. To 
explain the phenomenon of the decreasing conductivity produced 
when the light acts continuously, we must assume that the crystalline 
modification is more transparent than the metallic, in which case the 
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light at the commencement penetrates to greater depths, and changes 
the badly conducting crystalline into the good conducting metallic 
modification, but as soon as the surface has become covered with a 
metallic layer; the latter acts as a screen, preventing the light from 
penetrating so deeply, and thus allows the metallic molecules beneath 
to return to the crystalline state. 

The author confirms Sale’s statement, that the action of light com- 
mences Only with the visible violet rays, and then rises pretty regu- 
larly to the red, but disappears beyond the ultra-red. Attempts to 
construct a scale of the illuminating values of different coloured lights, 
which exercise on selenium an equal light action, were unsuccessful. 

T. C. 

The Electrolytic Conductivity of Solid Salts. By T. Gross 
(Chem. Centr., 1878, 33—35).—Some of the salts were examined as 
crystals, and others as compact masses formed by fusion ; they were 
kept dry during the experiment by the presence of phosphoric anhy- 
dride. Mercury electrodes were employed. Copper sulphate conducted 
the current until the mercury sulphate formed at the positive electrode 
prevented the current passing. 

Many other salts behave similarly, but some are non-conductors, or 
become conductors only when heated. Some salt-solutions, after 
freezing, passed the current, but others did not. o. Zs 


The Contact Theory of Voltaic Action. By W. E. Ayrton 
and J. Perry (Phil. Mag. [5], v, 219—222).—A note claiming 
priority in this matter, with reference to a paper by Clifton, ‘‘ On the 
Difference of Potential produced by the Contact of Different Sub- 
stances,” communicated to the Royal Society in May, 1877, and also 
containing some critical remarks on Professor Clifton’s paper. 

M. M. P. M. 

Hydrates of the Hydracids. By M. Brertruetor (Compt. 
rend., xxxvi, 279—283).—The author describes the following hydrates, 
namely :— 

HCl + 2H,0, existing as liquid and solid, the latter melting at 
—18°. During its formation in the liquid state 11°62 th.-u. are dis- 
engaged, and in the solid state, 14°1 th.-u. 

HBr + 2H,0 also exists as liquid and solid, and the heat disengaged 
during its formation in the liquid state = 142 th.-u. The crystals 
melt at —11°. 

Such hydrates play an essential part in the decomposition of those 
metallic sulphides which are attacked only by concentrated hydro- 
chloric acid. They are analogous to the hydrate, HNO, + 2H,0, 
formed, when nitric acid vapour is passed into water, with disengage- 
ment at 12°2 th.-u. 

The heat disengaged in the formation of the hydrates, HI + 3H,0, 
HCl + 3H,0O, HBr + 3H,0, is 156, 13°6, and 16-2 th.-u. respectively, 
but there is nothing to indicate that they are definite compounds. 
The hydrates analogous to those of barium, Ba(HO), + 9H.0, and 
strontium, Sr(HO), + 9H,0, are :— 

HBr + 45 H,0, during the formation of which 17°5 th.-u. are 

evolved; and 
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HI + 45 H,O, during the formation of which 17 th.-u. are 
evolved ; 
These hydrates, from a study of their thermic curves and the tensions 
of their solutions, would appear to be definite. 

HCl + 6°5 H.O corresponds nearly with the limit at which alkaline 
chlorides dissolved in concentrated hydrochloric acid are precipitated ; 
and also at which the action of hydrochloric acid on the sulphides of 
antimony and silver ceases. The heat disengaged during its formation 
= 14 th.-u. 

A corresponding hydrate of hydriodic acid is probably formed, as it 
corresponds with the limit of the action on sulphurous acid, and also 
with that of the action of sulphuretted hydrogen on iodine dissolved in 
hydriodic acid. 

There are also indications that a hydrate of nitric acid having a 
similar composition exists. L. T. O'S. 


Ebullition of Superposed Liquids. By D. Gurnez (Compt. 
rend., Ixxxvi, 472—475).—After a minute description of the method 
employed and precautions necessary in conducting the experiments, the 
author gives the following statement; that superimposed liquids, 
having no chemical action upon one another, boil at the same tempera- 
ture as that at which the sum of the maximum tensions of the vapours 
of the two liquids is equal to the pressure. He experimented with the 
following mixtures :— 


Sum of the 
maximum ten- on 
sions of the ¢ 
two vapours 7 
at the boiling 
temperature. 


Pressure. 
pressure. 


Carbon bisulphide and water .... 766 °64 
Carbon chloride and water ...... 747 °36 
Benzene and water .......eee0. 765 °92 


A New Specific Gravity Apparatus. By M. F. Pisani (Compt. 
rend., \xxxvi, 350—352).—This consists of a glass vessel of about 
5 ¢.c. capacity, closed with a perforated stopper, like an ordinary 
specific gravity bottle. To the side of the vessel is joined a tube, 
coming off at an angle of 45°, about 25 cm. long, and 4 mm. internal 
diameter, and graduated in 50ths of a c.c. The vessel is filled with 
water, the level of which is read off in the tube held vertically, the 
finger being held over the hole in the stopper. 2 or 3 grams of a 
mineral are then placed in the flask, the stopper is replaced, care being 
taken to lose no water, and the level is again read off in the graduated 
tube, held vertically as before. The difference in the two readings 
gives the volume of the mineral taken. J. 
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Vapour-densities. By L. Troost (Compt. rend., lxxxvi, 331— 
332).—The vapour-density of acetic acid at 120°, and under a slight 
pressure, corresponds to 2 vols. of the vapour, from which it follows 
that the greater vapour-density observed by Cahours at its boiling 
point is due to a rapid change of the coefficient of expansion of the 
vapour at that temperature. Nitric oxide at 22°, and under slight 
pressure, has a vapour density corresponding to 2 vols. From obser- 
vations by the author at 360—440°, he believes that the abnormal 
vapour-density of sulphur vapour is due to a polymeric condensation 
of the molecules of the substance. L, T. O’S. 


Some Specific Gravity Determinations. By F. W. CLARKE 
(Am. J. of Sci. [3], xv, 281—286).—The determinations of the density 
of the salts given in this paper were done by students, the weighings 
having been made in benzene, but the numbers all refer to water at 
its maximum density as unity. 


5°2179, 5°1853, 5°2855 at 18°. 
= 5°4023 at 16°5°; after recrystallisa- 
tion from ammonia, 5°6475 at 
145°. 
61783 at 19°; 6°1322 at 21°. 
3°3085 at 21°; 3°3372 at 12°5°. 
5°9857 at 12°; 59738 at 13°5°. 
5°9225 at 16°; 5°8813 at 17°5°. 
-1°875 at 11°; 1°871 at 145°. 
2°5241 at 13°; 2°4548 at 16°. 
Crystals slightly moist. 
1-299 and 1°316 at 13°. 
K,CrCy.28,.8H,0 1°7051 at 17°5° ; 1:7107 at 16°. 
K,PtCy.S¢ 2°370 at 19°; 2°342 at 18°. 
Sodium nitroprusside .... 1°6869 at 25°. 
NiN,O,6H,0 2°065 at 14°; 2°037 at 22°. 
OY 8 re 2°063 at 13°; 2:067 at 15°. 
CdN,0,4H,O0 2°450 at 14° ; 2460 at 20°. 
BiN.O,5H,O 2°823 at 13°. 
3°323 at 19°. 
51983 at 16°. 
40395 at 17°. 
1°8715 at 13°5°. 
SrS,0,6H,O 2°1566 at 17°. 
BaS.0,H,O 3°4461 at 16°. 
BaP,H,O0,H,O....... 9 2°8718 at 10°. 
MgP.H,0,6H,O 1:5886 at 12°5°. 
2°4756 at 19°5°, 
2°2639 at 145°, 
4°1743 at 20°5°, 
3°2588 at 17°5°. 
5°0035 at 13°5°. 
6°8846 at 20°5°. 
4°6589 at 17°5° 
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4/1554 at 20°5°. 
2°5111 at 12°. 

Na,P,0,10H.O 1:7726 at 21°. 

MgCr0,7H.0 1:7613 at 16°; at 130° 6 molecules 
of water go off; the 7th mole. 
cule cannot be driven off with- 
out decomposing the salt. 

(NH,).CrO, 1:9138 at 12°. 

(NH,).Cr,0, 2°1228 at 16°. 

Na,CrO, 2°7358 at 12°. 

(NH,)2Mg(CrO,)2.6H,0.... 1:8278 at 16°. 

K,Mg(CrO,).H,O = 2°5804 at 19°. 

Cr.Cl, (well crystallised) .. = 2°3572 at 17°5; 2°3766 at 16:5; 
2°349 at 20°. 

The molecular volumes of these chromates are almost identical with 
those of the corresponding selenates. 
= 3°5847 at 20°. 
3°7538 at 23°. 
3°94038 at 25°. 
4°7034 at 21°. 

BeSO,4H,O0 1°6743 at 22°. 

SnCl,2H.O 2°634 at 24°. 

HegCl,(NH;,).Cr.0;H,0 eee. 3°2336 at $1°. 

KIO. 3°802 at 18°. 

5°0704 at 14°5°. 
2°5988 at 22°. 
3°746 at 23°. 
3°6832 at 23°. 
3°7305 at 15°. 

CrK;C,0,.3H,O 2°1039 at 23°. 

HgI,Cul .. 6°1602 at 15°. 

Hg(C.H;0:2)2 3°2544 at 22°. 

5°7559 at 12°5°. 
45486 at 10°5° (feebly ignited). 
M. M. P. M. 


Expansion of Liquids by Absorption of Gases. By J. J. 
Macxenziz and HE. L. Nicwouus (Ann. Phys. Chem., [2], iii, 134 
—142).—The method of determining the expansion by comparing the 
specific gravity of the liquid before and after the absorption, is con- 
demned by the authors as being deficient in sensibility. Their own 
method consists in exactly filling a vessel with the liquid to be examined, 
which is then connected with a second vessel, and the gas to be absorbed 
is passed in, until the liquid is completely saturated. The portion 
which overflows into the second vessel from the expansion of the liquid 
is then weighed, as also that remaining in the first vessel. 

The following table gives the average coefficients of expansion for 
water and carbonicanhydride determined in this way :— 
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Tempera- | Coefficient. | T°™P*™ | Coefficient. 
ture. ture. 


0 °002144 17° 0 -001240 
0 :001726 18 0 001280 
0 001670 22 0 -001210 
0 -001450 27 0 -001190 
0 -001379 32 0001010 
0 °001378 


On comparing these results with the coefficients of absorption, as 
given by Bunsen, it is seen that the expansion is directly proportional 
to the amount of gas absorbed. The density of the absorbed carbonic 
anhydride is found to approximate closely to the value given for the 
liquefied gas by Andrews (Phil. Mag. [5], I). 

The expansion by heat of water saturated with carbonic anhydride 
was determined in a glass vessel having a narrow glass tube dipping 
into mercury. The vessel filled with the saturated aqueous solution 
of the gas was cooled about 2°, and the amount of mercury which 
passed into the narrow tube was determined. The following table 
was thus obtained :— 


Temperature Average 


interval. Temperature. Coefficient. 


0 -0000604 
0 -0000610 
0 -0000679 
0 -0000999 
0 -0001130 
0 0001252 
0 -0001710 
0 -0001811 
0 -0002170 
0 -0002526 
29 -15—26° : 0°0002923 
31°7 —28°73 | 30 *: 0 -0002680 


é Fe 


Laws regulating Volume-changes in the formation of Alloys 
and in mixtures of Liquids. By K. Karmarscu (Dingl. polyt. J., 
cexxvi, 329—337, 441—455, 561—573).—The formation of alloys is 
generally accompanied by increase of volume, the mixing of liquids by 
diminution of volume. 

In cases in which contraction alone occurs, if the results are arranged 
so that the amount of one ingredient gradually increases, a maximum 
point is reached, generally near the middle of the series; from this 
point the amount of contraction diminishes either way. 

Where expansion alone occurs, the amount generally increases until a 
maximum point is reached, after which the amount of contraction 
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diminishes, in some instances being equal to zero near the middle of 
the series: this result is not yet to be taken as universally applicable. 

The amount of substance divided by percentage of volume-change 
gives a measure of the expanding or contracting force. 

The results of experiments, original and otherwise, with a few 
alloys and with many mixed liquids are tabulated in great detail. 
For these details the original paper must be consulted. A few general 
results are here given. 

Alcohol and Water.—As the amount of water increases, the contrac- 
tion diminishes, until the change becomes one of expansion. 

Sulphuric Acid and Water.—Contraction increases to a maximum 
point, 9°13 per cent., then diminishes, the rate of increase of diminu- 
tion itself increasing. With mixtures of over 50 per cent. acid the 
contractile force of the water is greater than that of the acid ; the con- 
trary holds good for mixtures of less than 50 per cent. of acid. 

Hydrochloric Acid and Water.—Contraction is small, and increases 
with increase of acid, until the maximum point is attained. 

Nitric Acid and Water.—Contractile force is much less than in the 
case of sulphuric acid. 

Acetic Acid and Water.—Generalisation made in cases of sulphuric 
and hydrochloric acid holds good here also. The contractile force is 
less than that observed with sulphuric acid, but greater than with 
nitric acid. 

Ammonia and Water—Contraction diminishes with increase of 
water until a point is reached, after which an-irregular expansion 
is noticed, followed again by irregular contraction. 

M. M. P. M. 


Transpiration of Vapours. By L. Meyer (Deut. Chem. Ges. 
Ber., xi, 206—211).—The author has devised an apparatus for experi- 
ments on the rate of transpiration of vapours. It is made entirely of 
glass, and consists of a flask in which the liquid under examination 
can be boiled at constant pressures, variable at pleasure within certain 
limits. In the neck of the flask is placed a capillary tube 0°3 mm. in 
internal diameter and more than a meter long, coiled into a spiral, 
of which one end terminates inside the neck, whilst the other end 
passes downwards and through the side of the flask (into which it is 
fused), and is connected with a condensing-arrangement of tubes ex- 
hausted of air, and so contrived that the volume of liquid condensed in 
them can be read off at intervals. The temperature of the condenser 
is kept constant by means of a stream of water, the temperature of 
which necessarily determines the pressure at that end of the capillary 
tube. 

From the results of experiments on benzene made with this appa- 
ratus, the author concludes that the laws of transpiration of gases are 
not applicable without modification to saturated vapours. He has 
arrived, by purely empirical methods, at the following expression of the 
relation between the rate of transpiration and the pressure of saturated 
vapours. ' 

The volume V, at pressure p, of a gas transpiring in the time #, 1s 
expressed by the equation— 
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V=6C. t Pi Pi 
7 #~£ 
where C is a constant depending only on the dimensions of the capil- 
lary tube ; p, and p, the pressures at the entrance and exit of the tube; 
and 9 the co-efficient of friction of the gas. Since V.p represents the 
mass, Q, of the transpired gas— 


Q=C. = (pi—p?), 


that is to say, the quantities transpiring in equal times are, ceteris 
paribus, proportional to the difference of the squares of the pressures 
at the two ends of the capillary tube; and the times of transpiration of 
equal quantities are inversely proportional to this difference. 

On applying this formula to the results of experiments with benzene, 
it is found that as » increases, the product t(p?—p3), for equal quan- 
tities Q, increases in the proportion of the square root of p,; so that, 

272 

for equal quantities transpired, 12 : - is constant, 7.e., it is inde- 
1 
pendent of pressure (and therefore of temperature), and depends only 
upon the dimensions of the capillary tube and the nature of the 
vapour transpired. Hence, for one and the same apparatus, this 
quantity is a measure of the comparative rates of transpiration of dif- 
ferent substances, and consequently of the dimensions of their particles. 
It follows, moreover, from the constancy of this quantity, that the co- 
efficient of friction, 7, of benzene-vapour (and probably of all satu- 
rated vapours) is proportional to the square root of the tension of the 
vapour. 

Putting T for the time (in minutes) of transpiration of the mole- 
vular weight, M (in grams), Q = M and ¢ = T, 


In 27 experiments with benzene, in which p, varied from 760 to 699 
mm., and p, varied from 210 to 51 mm.— 
Pi — Ps 
T. ———= = 574 (mean). 
JP— ( ) 
the greatest difference being less than 1 per cent. above or below this 
number. 
A series of experiments with ethers of fatty acids is now in pro- 
gress. J. R. 


Diffusion of Gases in Liquid, Viscous, and Solid Bodies. 
By S. v. WrosiewskI (Ann. Phys. Chem. [2], ii, 481—513).—In 
diffusing through solid, viscous, or liquid bodies, gases, as a rule, obey 
a law similar to Biot and Fourier’s law for the conduction of heat, 
viz., that the volumes of gas absorbed are proportional to the square 
roots of the times of absorption. In the author’s experiments the gas 
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usually employed was carbonic anhydride. He found that this gas 
did not diffuse through distilled water according to the above law, but 
with a much greater velocity than that law required, being in fact 
almost directly proportional to the time. If, however, any indifferent 
crystalloid, such as sodium chloride, be dissolved in the water, the re- 
lation between the time and volume of gas absorbed changes according 
to the quantity of the solid dissolved, until after a certain concentra- 
tion the rate of diffusion obeys Biot and Fourier’s law. In the case of 
common salt this takes place when the liquid contains ;1,th or more of 
its weight of dissolved salt. The same thing occurs if other crystal- 
loids, as sugar, &c., are used instead of sodium chloride. 

This difference in behaviour of distilled water and water containing 
a sufficient quantity of dissolved substance is proved to be due solely 
to the influence of gravity. For distilled water saturated with car- 
bonic anhydride has a greater density than pure water, and this is 
quite sufficient to explain why the gas does not diffuse through pure 
water according to Biot and Fourier’s law; for the upper saturated, 
and therefore denser, layer of the water sinks to the bottom of the 
vessel, and so the circumstances under which pure diffusion takes 
place are completely obscured. 

Carbonic anhydride likewise obeys Biot and Fourier’s law in dif- 
fusing through glycerin, or concentrated solutions of glycerin in 
water, and also through colloids, as gelatin and glue, dissolved in 
water. 

The author concludes, therefore, that when a gas diffuses into a 
solid, liquid, or viscous body, it obeys the same laws as those which 
govern the propagation of heat through a solid rod, and that excep- 
tions are to be ascribed to the action of gravity. T. 


Inorganic Chemistry. 


A Lecture-experiment. By Ira Remsen (Deut. Chem. Ges. Ber., 
xi, 234).—The author recommends the following arrangement for 
igniting hydrogen or water-gas in ascending soap-bubbles :—Some 
5 or 6 feet above the middle of the lecture-table one of the largest glass 
funnels is suspended, mouth downwards, by means of wire. Beneath 
the centre of the funnel is a gas-burner, so arranged as to give a hori- 
zontal flame. Soap-bubbles liberated vertically below the funnel invari- 
ably come into contact with the flame. J. R. 


Dissociation of Chlorine Hydrate. By M. IsamsBerr (Compt. 
rend., lxxxvi, 481—484).—Chlorine unites with water at a temperature 
below 8° C., forming a solid hydrate which Faraday employed to ob- 
tain liquid chlorine. Repeating Faraday’s experiment, it may be seen 
that the hydrate decomposes gradually at a temperature considerably 
above 8°, and on the other hand it will be found that, under certain 
circumstances, the hydrate still remains in a tube prepared for the 
liquefaction of chlorine, even in summer heat, one part being decom- 
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posed, another dissolved, and a third remaining intact. These obser- 
vations led the author to examine by direct experiment the tension of 
the chlorine given off by the hydrate at different temperatures. He 
then gives a full description of the apparatus and method of conduct- 
ing his experiments, and finds from his results that the tension of the 
chlorine gas given off by its hydrate is constant at the same temperature; 
thus two apparatus of different capacity containing different quanti- 
ties of water and hydrate gave at 14°5° a tension of 1,400 mm., and at 
11° with the same apparatus, tensions of 947 and 952 mm. The tension 
therefore M. Isambert considers as differing only with the temperature, 
and the phenomenon should be classed among those of dissociation dis- 
covered and studied by St. Claire Deville. To give an idea of the 
progress of the decomposition the author gives the following table :— 


Temperature. Tension. Temperature. Tension. 
230 mm. 722 mm. 
375 ; 776 
400 ‘ 793 
481 ‘ 832 
530 , 950 
545 : 1015 
571 ; 1032 
595 2°! 1245 
644 ; 1400 
671 


These experiments explain the phenomena of the solubility of chlo- 
rine in water, namely, that below 9°, the hydrate alone is formed, which 
dissolves in the water; above this temperature and at ordinary pressures 
there is merely a solution of the gas in water; moreover, a current of 
air passing through a solution of chlorine below 9° is sufficient to 
carry off the gas, little by little, exactly as if there were solution and 
not combination. If a curve be traced representing the tensions of 
chlorine, it is found to resemble that of the tension of the dissociation 
of ammonium chloride. It approaches also that of ammoniacal silver 
chloride, AgC1.3NH;, the pressures increasing a little more rapidly with 
the temperature. J. M. T. 


Stability of Ozone. By M. Berrue or (Compt. rend., lxxxvi, 
76).—The author uses flasks of about 260 c.c. capacity filled with 
— ozonised by the discharge and kept at a temperature of about 

At the commencement of the experiment, the gas contained 2°2 per 
cent. of ozone, in 24 hours the amount was reduced to 2°1 per cent., 
in 5 days to 1°5 per cent., in 14 days to 0°4 per cent.; after 51 days 
only a trace remained, and in 60 days no ozone could be detected 
either by the smell or by potassium iodide. The author observes that 
the rate of destruction of the ozone is directly proportional to the 
amount contained in the mixture, and that ozone has no fixed tension 
of dissociation ; this is implied by its endothermic formation, in so far 
differing from the polymerides which disengage heat on their forma- 
tion. ‘lhese experiments were made on dry ozone; the presence of 


372 ABSTRACTS OF CHEMICAL PAPERS. 


distilled water, however, did not appear to accelerate the dissociation, 
at all events in the first week. 

The author remarks that ozone has been compared to a gas whose 
particles are charged with negative electricity, but he considers that 
this is not borne out by his experiments on the influence of the two 
electricities in its formation (Ann. Chim. Phys. [5], xii, p. 447), nor 
by the following experiment. Two flasks of the same capacity were 
taken, one of glass, which was isolated; the other of platinum, con- 
taining strips of the same metal and immersed in water. Both were 
filled with dry ozone; in 24 hours the ozone in the glass flask had 
diminished from 13 to 12, and that in the platinum 14 to 13; showing, 
he considers, that nothing had taken place analogous, in the ordinary 
sense, to a discharge of electricity. J. M. T. 


Formation of Hydrogen Peroxide, Ozone, and Persulphuric 
Acid. By M. Berruetot (Compt. rend., Ixxxvi, 71—76).—The 
author discusses work done by former experimenters in this subject, 
and then details his own experiments, from which he draws the fol- 
lowing results:—Ozone may be changed into hydrogen peroxide, if 
not directly, at all events by the intervention of ether, even when both 
are perfectly anhydrous, an intermediate compound being formed, viz., 
ozonised ether, which, by shaking with water, is converted into hydro- 
gen peroxide. These two reactions are direct, disengaging a total of 
+ 3°7 kilogram-degrees of heat for each unit of peroxide formed. 

Hydrogen peroxide can be changed into persulphuric acid by means 
of concentrated sulphuric acid, care being taken that the temperature 
is not raised. This reaction takes place with the monohydrate, but 
not with the dihydrate of the acid, whence it may be inferred that the 
heat disengaged is less than that corresponding with the change of 
the one hydrate into the other, that is, less than + 1°5 kilogram- 
degrees. 

Persu!phuric acid in the cold slowly gives off all its oxygen in the 
ordinary state, which the author regards as characteristic of reactions 
taking place with disengagement of heat; there is therefore a succes- 
sive loss of energy in passing from ozone through hydrogen peroxide 
and persulphuric acid to ordinary oxygen. The sum of energies lost 
in this series of transformations is 14°8 kilogram-degrees, which is 
equal to the amount absorbed in the production of ozone from oxygen 
by means of chemical or electrical energy. J. M. T. 


Behaviour of Hydrogen Sulphide with Carbon Dioxide at a 
Red Heat. By H. Kéuxer (Deut. Chem. Ges. Ber., xi, 205—206).— 
The author finds that when a mixture of equal volumes of these gases 
is passed through a glass tube heated to redness, the products of the 
reaction are water, carbon oxide, and free sulphur: CO, + _ a 


+CO+S8. 


Production of Ammonium Nitrite. By P. Zon.izr and E. 
A. Grete (Deut. Chem. Ges. Ber., xi, 2144).—The statements of 
Schénbein as to the oxidation of atmospheric nitrogen by ozone have 
been disproved by Bohlig, who found that the ammonium nitrite, said 
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to be thus formed, pre-existed in the air, and by Carius and Berthelot 
who each found that moist nitrogen is not affected by ozone or by 
oxygen, neither nitrite nor nitrate being produced. 

The authors find that when hydrogen is specially purified by pas- 
sage through two permanganate wash-bottles, two potash tubes, and 
two pumice-stone sulphuric acid tubes, it does not affect Nessler’s 
solution (which gives a precipitate with the crude hydrogen); when 
it is burnt in air purified in the same way, and hence freed from 
organic dust, &c., the condensed water always contains ammonium 
nitrite in minute quantities, but no appreciable amount of nitrate. 

C. R. A. W. 

On Schweitzer’s “New Acid Ammonium Sulphates.” By 
S.W. Jounson and R. H. Cuirrenpven (Amer. J. of Sci. [3], xv, 
131—134).—The authors have carefully repeated the experiments of 
Schweitzer on the action of heat on ammonium sulphates. Their results 
show that at a temperature a little higher than the boiling point of 
mercury, ammonia and water are given off, whilst a mixture of the 
pyrosulphate with the normal and acid sulphate is left, thus: 


6(NH,),SO, = 5NH, + H,O + 3NH,HSO, + (NH,).8.0, + 
(NH,).€ s. 


Near incipient redness, the reaction proceeds further, as represented 
in the following equation :— 


3|NH,HSO, + (NH,).S.0, + (NH,),SO,] = 2SO; + 2H,0 + 3NH; + 


2INH,HSO, + (NH,),8,0.. 
M. M. P. M. 


Dissociation of Barium Carbonate. By M. IsamBerr (Compt. 
rend., Ixxxvi, 332, 333).—The author has pointed out (Revue des 
Cours Scientifiques, 1876, No. 46) that the action of charcoal in the 
decomposition of barium carbonate, is to maintain around the car- 
bonate an atmosphere in which the tension of carbonic dioxide is 
almost nothing, and thereby to enable the decomposition to continue. 
To prove this statement, barium carbonate was heated to about the 
melting point of copper in a current of an inert gas, such as nitrogen, 
when carbon dioxide was evolved. Barium carbonate is, therefore, 
decomposed in a manner similar to calcium carbonate. 


L. T. O’S. 
Solubility of Lime in Water. By A. Lamy (Compt. rend., 


Ixxxvi, 333—337).—The solubility of lime in water varies with its 
origin, its state of division, the temperature at which it has been pre- 
pared, its dehydration or recalcination at a red heat, the length of 
time it is left in contact with water, and, lastly, the continued heating 
of the milk of lime. 

The least soluble variety of lime is that prepared from the car- 
bonate precipitated from calcium nitrate by ammonium carbonate ; 
whilst that prepared by the ignition of the crystalline hydrate, of marble, 
or of calcium nitrate, is the most soluble. 

The crystalline hydrate dissolves very slowly in water -at 30°. By 
washing the lime at a temperature of 30—40°, or by boiling the milk 
of lime for one or two hours, the solubility is temporarily diminished, 
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but by recalcination its solubility is increased. Lime prepared from 
different sources, differs in solubility, but in a less marked degree at 
100° than at lower temperatures. The author’s results between 54° 
and 100° differ considerably from those obtained by Dalton and by 
Phillips. The hydrate which crystallises above 60° in flat regular 
prisms has the same formula, CaOHO, and the same sp. gr. 2°236, as 
that produced at the ordinary temperature. Vegetable fibre and 
paper absorb lime, so that the solution is very much weakened by 
filtration. 

The author gives a table of the solubility of lime obtained from the 
nitrate, from marble, and from ignition of the hydrate, and has also 
mapped a curve, showing the variations in the solubility of lime with 
increase of temperature. L. T. O'S. 


Extraction of Gallium. By Lecog pz BorsBaupRAN and E. 
JUNGFLEISCH (Compt. rend., Ixxxvi, 475—478).—The authors have 
operated, with the help of M. Thomas, upon 4,300 kilos. of zine blende 
from Bensberg in the following manner :— 

The pulverised blende having been roasted at a low temperature, 
whereby most of the indium is expelled, is treated with a sufficient 
quantity of sulphuric acid to convert the greater part of the zinc into 
sulphate, leaving a residue of subsulphate containing the gallium. 
This residue is redissolved in sulphuric acid, and after reduction of 
the iron by means of zine, the filtrate is fractionally precipitated by 
carbonate of soda, the reaction being watched by means of the spec- 
troscope. After a repetition of the operation last described, 100 kilos. 
of the moist material were obtained, which was sent to the laboratory 
for further treatment. 

Here the operation of fractional precipitation was carefully repeated 
several times, and the sulphuric acid solution was evaporated until the 
greater portion of acid was expelled, and the solution then boiled with 
a large quantity of water. By this means titanic acid was eliminated. 
After purification with hydrosulphuric acid, acetate of ammoyia was 
added to the liquid still containing a considerable quantity of zinc, and 
it was again treated with H.S, whereby zinc sulphide was precipitated, 
carrying the gallium along with it, thus separating it from aluminium, 
which remains in solution. The addition of zinc sulphate and pre- 
cipitation with H,S is repeated as long as the sulphide gives gallium 
lines; the precipitate is dissolved in sulphuric acid, and the gallium 
thrown down by fractional precipitation with sodium carbonate, 
controlled by spectroscopic examination. After re-dissolution in the 
smallest possible quantity of sulphuric acid, the small quantities of 
Cd, Pb, In, and Zn remaining are removed by H,S. The liquid is 
then again boiled with a large quantity of water and filtered hot, when 
a voluminous basic salt of gallium is obtained, which is washed 
thoroughly with boiling water. This salt is easily dissolved by solu- 
tion of potassium hydrate, which leaves iron, indium, &c., undissolved. 
The alkaline liquid, on treatment with H,S and the addition of dilute 
sulphuric acid, gives a deposit of sulphides, and the gallium is then 
again thrown down as subsalt, by diluting largely with water and 
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boiling. The gallium is isolated by electrolysis from the potassic 
solution of the subsalt. 

By this means 62 grams of metallic gallium were obtained, which, 
taking into consideration the loss and the small amount of the metal 
remaining in the materials treated, would give the amount of gallium 
in the blende of Bensberg at z5355, or 16 mgrm. per kilo. 

2 & 


The Solution of Molybdate of Ammonium in Nitric Acid. 
By 8S. Kern (Chem. News, xxxvii, 98).—In pure molybdic solutions, 
as ordinarily prepared for the precipitation of phosphoric acid, the 
yellowish-white precipitate, which usually deposits after several weeks, 
is a basic molybdic salt, and not a metameric form of molybdic acid, 
as stated by Jungck (Zeitschr. Anal. Chem., xv, 52), who supposed it 
to be formed by the action of light. The precipitate is soluble in am- 
monia, and the quantity deposited depends upon the method followed 
in the preparation of the molybdic solution. LEggertz’s method is the 
best. A. J. C. 


Sulphates of Vanadic Pentoxide. By B. W. Guruanp (Deut. 
Chem. Ges. Ber., xi, 98—106).—Berzelius described two compounds, 
V.0;.8S0; and V,0;.2SO;, formed by the action of sulphuric acid on 
vanadic acid. The author finds that vanadic acid dissolves in sul- 
phuric acid in a manner varying with its preparation ; the fused oxide 
dissolving more slowly than that prepared by the ignition of am- 
monium vanadate. V.,0;.3SO; is prepared by dissolving vanadic 
oxide in excess of sulphuric acid at a low temperature; the excess of 
sulphuric acid is afterwards removed by heating in an air bath at 200°. 
The dry residue thus obtained is covered on the surface with a green 
compound, V,0..2SQ,, which is insoluble in water, under which is the 
red crystalline compound, V,0;.3SO;. This absorbs water from the 
air, forming a red syrup, which, on addition of water, is decomposed, 
vanadic acid separating out. The separation of the two above- 
named sulphates is effected by heating the mixture with dilute nitric 
acid, V,0..2S0, remaining insoluble. 

V:0;.380; is also formed by boiling V.O; in sulphuric acid, sepa- 
rating out as ruby-red transparent octohedrons; but if the boiling be 
continued for some time, it comes out in golden-yellow needles. The 
simultaneous formation of V,02.2SO,, and the rapidity with which 
V.0;.380; absorbs moisture, render its preparation and analysis 
difficult. 

Solutions of V,O; in excess of sulphuric acid, heated for some time 
at 130—150°, yield an opaque red crystalline crust, which Fritsche 
regarded as V.O;.H,0.2SO; (Jahresb., 1851, 35) ; but which, according 
to the author, is impure V,0;2SO;. 

The basic sulphate, V,0;.2SO;, is obtained by heating the neutral 
salt (V,0;.3SO;) at the temperature of melting lead, until sulphuric 
anhydride ceases to be expelled. Thus prepared, the basic sulphate 
is a red crystalline mass, deliquescing in moist air to a brown solution, 
which, on dilution with water, yields a precipitate of vanadic oxide. 

_ Dialysis of Sulphuric Acid, Solution of Vanadic Acid.—(1.) A solu- 
tion of V0; in hot sulphuric acid, was diluted with water, and dialysed 
2d 2 


376 ABSTRACTS OF CHEMICAL PAPERS. 


into water. At first sulphuric acid diffuses out rapidly, and a solution 
is left in the dialyser, containing vanadic acid and sulphuric acid in 
the proportion of 3 molecules of the former to 1 molecule of the latter. 
If the diffusion be continued for some time, the dialysed product con- 
tains vanadic acid and sulphuric acid in the proportion of 2 molecules 
to 1 molecule. 

(2.) A solution of V,0; (prepared by igniting ammonium vanadate) 
in cold sulphuric acid was dialysed into water: the sulphuric acid dif- 
fuses out, and vanadie acid separates in the dialyser, whiist the liquid 
contains sulphuric and vanadic acids in the proportion of 1 molecule 
to 1°32 molecule. This difference in the two cases, the author attri- 
butes to the cold solution containing only a molecular compound of 
V,0O; and H.SO,; whilst the solution prepared by the aid of heat 
contains the atomic compound V.0..3S0,, which is the neutral salt of 
vanadylic oxide, V20,.0;, whilst V.0,.0.2SQ, is the basic salt. 

Double Salts of Vanadylid Sulphates. — Calculated quantities of 
V.0,3S0, and K,S0, dissolved in water and mixed, yield on heating 
to a blood heat amber-coloured crystals, in transparent or turbid 
nodules. The crystals have the composition K,0.V,0;.2SO; + 6H,0, 
and are decomposed by water with liberation of vanadic acid as a 
brown mud, containing some potassium. The author considers that 
in these compounds the potassium enters into combination with the 
vanadyl, and that the rational formula of such a compound is 
V.0.(0K).(O,SO,)2. All attempts to form an alum have failed. 

Ammonium sulphate forms a double salt similar to the potassium 
double salt, having the composition V.0.(ONH,).2SO, + 4H,O. It 
crystallises in nodular masses, which are formed of needles grouped 
together, and it dissolves in water without separation of vanadic acid. 

Sulphates of sodium and magnesium yield no double salts. 
Py. FP. 

Cast Nickel: combining of Carbon and Silicon with Nickel. 
By W. E. Garp (Am. J. of Sci. [3], xv, 274—277).—Analyses of 
cast nickel are detailed, showing from 0:4 to 1°9 per cent. of carbon, 
and from 0°12 to 0°3 per cent. of silicon. 

By reducing a mixture of nickel oxide and powdered quartz by 
means of charcoal, a white button was obtained, which contained 
from 9 to 9°5 per cent. of carbon and 6°19 per cent. of silicon; the 
specific gravity of this substance was 7°73. By fusing commercial 
nickel with charcoal, a product resembling grey pig-irou was found 
of sp. gr. 8°04, containing total carbon, 2°12; graphitic carbon, 2°03; 
silicon, 0°36. 

Nickel in thin plates(1), the same prepared by reduction of the 
oxide in hydrogen (2), fine soft iron wire (3), and cobalt prepared by 
ignition of pure oxalate and reduction in hydrogen (4), when 
severally heated to redness in a stream of marsh gas, gained the fol- 
lowing amounts of carbon :— 

(1.) (2.) (3.) (4.) 
10°649 5°96 0°795 12°758 per cent. 


Experiment showed that the carbon had entered into combination 
with the metal. M. M. P. M. 
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Iodates of Cobalt and Nickel. By F. W. Crarke (Am. J. 
of Sci. [3], xv, 280—285).—By dissolving cobalt carbonate in aqueous 
iodic acid and evaporating rapidly, Rammelsberg’s iodate Col,0,.14H,O 
separates out, but if the solution be allowed to evaporate spontaneously, 
normal cobalt iodate, CoI,0,.6H,O, separates in small red crystals, 
which lose 4 molecules of water at 135°; the remaining water cannot 
be expelled without decomposing the salt. Sp. gr. of the crystals = 
36426 at 16° and 3°6893 at 21°. Nickel iodate, NiIl,O,.6H.O, forms 
small green crystals; it is prepared in a manner similar to that de- 
scribed for the corresponding cobalt salt. Sp. gr. = 3°6954 at 22°. 

M. M. P. M. 

Absorption of Hydrogen by Copper Spirals. By O. Lirr- 
ZENMAYER (Deut. Chem. Ges. Ber., xi, 306—309).—The hydrogen 
absorbed by a freshly-reduced spiral of copper-wire gauze, as used in 
organic analysis, is not expelled at 160°. When such a spiral is 
heated in a tube closed at one end, its surface oxidises at a tem- 
perature between 200 and 250°, but at a dull red heat water is formed, 
and reduction again takes place. From 0°5 to 0°6 mgm. of water 
were obtained for every gram of copper heated. The occluded 
hydrogen may be removed by heating the spirals at 250° until they 
become slightly oxidised on the surface, and then heating them to 
redness in a nearly closed tube, when they regain their metallic lustre. 

W. C. W. 

Colour Relations of Copper and its Salts. By T. Bayiry 
(Phil. Mag. [5], v, 222—224).—The colour transmitted by dilute 
solutions of copper sulphate is shown to be complementary to that 
reflected by the metal. The author hopes to found upon this fact a 
method for the estimation of copper in dilute solutions. 

M. M. P. M. 

Presence of Oxygen in Metallic Silver. By J. Dumas 
_ (Compt. rend., Ixxxvi, 65—71).—The experiments described in this 
paper arose out of a discussion lately carried on in the “‘ Academie des 
Sciences ” on the subject of the atomic theory. 

The author commences his paper by saying that a certain number 
of compounds, of which chloral hydrate is one, give 4 volumes of 
vapour on becoming gaseous; and he then asks whether the excess of 
density of certain vapours, such as acetic acid, or sulphur near its 
boiling point, is due to a rapid change in the coefficient of dilatation, 
or to a polymeric condensation of the molecules of the body which 
would make sulphur at 500° the allotropic variety of that body. He 
considers that the solution of these questions may now be left in the 
hands of the able experimenters engaged in this branch of research. 
A third question, however, of great importance in the conception of 
the constitution of matter still remains undecided—namely, whether 
the equivalents are really simple ratios of the equivalent of hydrogen 
taken as unity. This theory has lately again been called in question, 
but the author believes that the discrepancies, both in the practical 
carrying out of the theory, and those found in the determinations of 
various experimenters, may be ascribed to errors of calculation, and, 
above all, to impurities in the bodies employed. Thus all the deter- 
minations of the densities of gases, as compared with hydrogen at the 
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beginning of the century, differed slightly from the whole numbers 
required by theory, this being due, as the author shows, to the fact 
that the details of manipulation at that time were not sufficiently 
accurate. He then enumerates conditions which he considers indis- 
pensable for accurate experiments relating to this branch of research, 
such as weighing in a vacuum, the use of pure substances, the simplest 
possible reactions, and the keeping of the body in a vacuum at a high 
temperature until all evolution of gas has ceased, giving, as an 
example, silver chloride. This body is one of the most useful in the 
determination of equivalents, as the relation between chlorine and 
silver is so easily determined, and the insolubility of silver chloride 
allows all soluble chlorides to be determined with great precision. 
Still, however, on comparing the results of different experimenters on 
the synthesis of silver chloride, great differences are found: thus, for 
100,000 of silver— 


Berzelius found 

Marignac found 

Stas found 

Dumas found 132,870 
Gay-Lussac found 132,890 
H. Rose found 133,014 


There can be no question as to the competence of the above expe- 
rimenters, and therefore the divergence must be looked for in the cir- 
cumstances of the experiment. 

These considerations have led the author to repeat the experiment 
at the Hcole Centrale, and they have since been repeated at the Ecole 
Normale. 

For his experiments, a kilo. of pure silver was prepared by M. 
Debray by fusion with borax and nitre in the usual manner. This 
silver was placed in a flask of glazed porcelain and connected with a 
Sprengel pump. On heating the flask to 500°, gas began to be 
evolved ; this continued for six hours, and the gas was collected in 
test tubes over mercury. When the evolution of gas completely 
ceased, the temperature was raised to the melting point of silver, but 
no further evolution took place. After cooling, the silver was found 
in a well-crystallised mass, which, after careful cleaning, showed a 
density of 10°512, being slightly above that generally attributed to 
pure silver. The gas disengaged was pure oxygen, 1 kilo. of silver 
giving at 0° and 760 mm., 57 c.c.; thus, 1 kilo. of silver contained 
999°918 grams of silver and 82 mgrm. of oxygen. Another kilo. of silver, 
kept fused for 15 minutes, and into which were thrown small quantities 
of nitre, subsequently gave 158 c.c. of gas at 0° and 760 mm., weighing 
226 mgrm.; therefore, the real weight of silver in the kilo. was only 
999°774 grams. A third kilo. of silver, prepared by fusing the 
chloride with sodic carbonate and nitre, gave 174 c.c. oxygen, equal 
to 249 mgrm. From these results it is easily seen that in former expe- 
riments, where silver has been employed for determining chemical 
equivalents, it must have contained from 50 to 200 c.c. of oxygen per 
kilo. The author draws attention to the fact, that, on making the cor- 
rection for this absorption of gas, the results of Marignac, Stas, and 
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Berzelius are brought into accordance with theory. In conclusion, he 
points out that when silver is maintained for some time at a low red 
heat in a vacuum, all trace of oxygen is extracted; if now the silver 
be fused and oxygen introduced, it is rapidly absorbed, even at the 
temperature at which porcelain becomes softened. He therefore con- 
siders that the tension of solution of oxygen in silver or the tension of 
dissociation of the compound (if it be considered one), may be deter- 
mined. On cooling, the silver solidifies, disengaging the oxygen with 
considerable violence; but although this action is intensified in a 
vacuum, the silver does not even then lose the whole of the oxygen. 
He considers these experiments to show that silver containing 
oxygen does not lose it in the cold in a vacuum; but that between 
400° and 600°, it is disengaged, and under the same conditions, whilst 
at cherry-red heat the evolution of gas somewhat ceases. On the other 
hand, the phenomenon is reversed when the silver becomes pasty, 
and still more so when it is fused; moreover, on solidifying, although 
the metal loses some oxygen, it still retains a considerable quantity. 
2 % A 
Solubility of Silver Salts. By J. M. Eper (J. pr. Chem. [2], 
xvii, 44—47).—Solubility in alcohol. 100 pts. of spirits of wine con- 


taining— 


Percentage of alcohol vol. 


Dissolve at 15° of silver 
nitrate. . *8}10°3 ‘ : 5°8|56°4|73°7| 107 

s«§ Bounaunat 79 = 98-3} — | 214 

» 7B” nv ee eee | 18°38 | 42°0 160 | — | 340 


The author made another series of experiments by ascertaining how 
many grams of silver nitrate were contained in 100 c.c. of saturated 
solution of alcohol at different temperatures and of different 
strengths :— 


Percentage of alcohol vol. | 95 


At 15° contained 3°0 
» 75 ” errr 


Ether dissolves only traces of silver nitrate. 

100 pts. of a mixture of 1 vol. of alcohol (95 p.c.) with 1 vol. of 
ether, dissolved at 15°, 1:6 pts. of silver nitrate. 

100 pts. of a mixture of 2 vols. of alcohol and 1 vol. of ether, dis- 
solved 2°3 pts. of silver nitrate. 

100 pts. of water saturated with ether dissolved 88°4 pts. of silver 
nitrate, at 15°. 

100 pts. of water at 18° dissolved 0°58 pts. of a silver sulphate. 

At 18°, 100 pts. of water, containing 5 and 15 per cent. of ammonia 
sulphate, dissolved respectively 0°66 and 0°85 pts. of silver nitrate. 
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At 18°, 100 pts. of water containing 12 and 37 per cent. of crystal- 
lised sodium sulphate, dissolved 0°65 and 0°80 pts. of silver nitrate. 

At 18°, 100 pts. of water, with 6 and 8 per cent. of potassium sul. 
phate, dissolved respectively 0°60 and 0°76 pts. of silver nitrate. This 
shows that alkaline sulphates do not affect the solubility of silver 
sulphate. 8. 


Mineralogical Chemistry. 


Certain Volatile Products from Burning Coal-mines. By 
M. Mayencon (Compt. rend., lxxxvi, 491—493).—In certain districts 
in the coal basin of the Loire, it is often observed that in the rubbish 
of pits in working there occurs at many points fumes or flames visible 
more especially at night. The same phenomena appear in certain 
burning mines, abandoned in consequence of their having taken fire. 
Around these fumerolles white, red, orange, yellow, and black incrus- 
tations occur, accompanied by a thick and hard crust. The author 
has studied the products composing these incrustations, which result 
from the action of the adjacent fire and the air on the elements of the 
coal and the neighbouring schist. He gives the following list of the 
substances found :— 

I. Efflorescence.—a. White——Ammonium chloride, bromide, and 
iodide ; arsenious acid; aluminium and a little glucinum, probably 
chlorides. 

b. Red.—Realgar melted and crystallised in oblique prisms. 

c. Orange—Ammonium chloride, bromide, and iodide ; aluminium 
and glucinum chlorides, or sulphates; amorphous realgar, orpiment ; 
octahedral sulphur. 

d. Yellow.—Same products as last, except realgar. 

e. Black.—Arsenic ; ammonium arsenite ; ammonium sulpharsenates 
and sulphates ; sulphites and hyposulphites. 

II. Crust—Ammonia and potash alums ; aluminium sulphate (large 
quantities) ; sulphates of iron ; ammonium sulphate, chloride, bromide, 
and iodide. Arsenical compounds. Crystallised arsenic. Galena sub- 
limed in cubes. J. M. T. 


Pyritous Silver Ores. By A. WeisBacu (Jahrb. f. Min., 1877, 
906—913).—Argyro-pyrites.—In the collection of Bergmeister Perl, at 
Marienberg, in Saxony, the author found various specimens of silver- 
ore, which had been obtained from the rich newly discovered lode in 
the Rudolf-shaft, at Marienberg. One specimen, which was crystallised, 
had a bronze-yellow colour on freshly broken surfaces ; it was brittle, 
dense, and hard as fluorspar. The crystals have a hexagonal type, 
and exhibit apparently the combination oP.P, also ooP2 secondary. 
The prism ooP is often striated vertically, and occasionally feather-like; 
but on some specimens it is also perfectly smooth. The pyramid P 

striated parallel to its combination-edge with oP, and its edges are 

ften rounded off, so that there appears to be only one convex-globular 
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or cupola-like face terminating the crystal. No distinct cleavage di- 
rection was apparent. Streak, deep black. Sp. gr. 4°06—412. A 
steel-blue tarnish is often observed upon the crystals. A specimen of 
the same mineral, found shortly afterwards in the Himmelsfiirst Mine, 
was analysed, and found to have the following composition, viz. :— 


Ag. Fe. 8. 
29°75 36°28 32°81 = 98°84 


From this analysis it is evident that the mineral occupies an inter- 
mediate position between sternbergite and argento-pyrites, as will be 
apparent from the following analyses :— 


Ag. Fe. 8. 
Sternbergite 1. 32°0 36:0 30 = 99:2 (Zippe). 
- S. 3537 35°97 29:10 = 100°34 (Rammelsberg). 
Argento-pyrites 3. 26°50 39°30 


The general formula, Ag;Fe,,,, S,2,, can be used for the three 
minerals above mentioned, the full formule being as follows, viz. :— 


For sternbergite.. = Ag;Fe,S, (Joachimsthal). 
» argyropyritess = Ag;Fe,S, (Freiberg, Himmelsfirst). 
» argentopyrites = Ag;KeS,; (Joachimstial). 


Argyropyrites differs in its physical properties from (1) sternber- 
gite, in crystal type and greater hardness; (2) argento-pyrites, in 
being softer and less brittle than that mineral. Crystals of argyro- 
pyrites are often grouped into hemispherical masses, resting upon 
pearl-spar, and are always accompanied by arsenical red silver-ore 
(pyrargyrite). Schrauf (Berichte der Wiener Akademie, 1871) is of 
opinion that argyropyrites is a rhombic mineral, the obtuser prismatic 
edge measuring 119° 40’, and the lateral edge of the pyramid, 57° 0'; 
and the author agrees with him. One crystal from Marienberg, which 
closely resembled the combination oP.UP in the hexagonal system, 
exhibited a horizontal striation on two of the vertical faces (the 
brachypinacoid), the other four being partially smooth, or else showing 
a feather-like striation (the two systems of strie intersecting each 
other almost at right angles). A very obtuse macrodome, the prism 
oP12, and a secondary pyramid were also observed, with evidence of 
a twin or triplet formation. Freiberg argyropyrites is distinguished 
from that of Marienberg by the greater size and more complete de- 
velopment of its crystals, and also by its distinct basal cleavage. The 
author observed some pyramidal crystals of argento-pyrites from the 
Neu Leipziger Grube, at Johanngeorgenstadt, resting upon thin tabu- 
lar sternbergite, from which it may be inferred that the three related 
minerals described above can pass over from one into the other, 
Weisbach also mentions the discovery of a magnificent transparent 
specimen of pyrargyrite, in the ‘ Beschert Gliick Grube,” at Freiberg, 
35 mm. in length, and 28 mm. in width, exhibiting the following 
forms in combination, viz. :—R;.0P2.R.—4R.R;, and traces of 
$R.3R3.Rz. This splendid crystal is now in the mineral collection at 
Freiberg. C. A. B. 
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Crystallographical and Optical Examinations of Glauberite, 
By H. Lasperres (Jahrb. f. Min., 1877, 947—948).—The glauberite 
crystals from Aranjuez are not so large as those from Ciempozuelos, 
near Villarubia (never being more than 20 mm. in length), but are 
characterised by complete absence of colour, stability in air, and de- 
velopment. The general combination observed is —P.c P.OP. aP o, 
and secondary, 3P and P. The measurements of the fundamental 
angles obtained by the author approach very closely those obtained by 
v. “Zepharovich (Jahrb. f. Min., 1874, 543), on the glauberite of 
Westeregeln. C = 67° 49' 33", anda: b:c¢ = 1:220924:1:; 
10270307. The glauberite of Aranjuez i is found on nodules of grey 
clay. The author concludes from an optical examination of this and a 
few other minerals, that all optical properties are independent of the 
chemical constitution and crystallographical system (minerals crystal- 
lising in the rhombic system being exceptions), and the same law ap- 
plies to all diaxial media, irrespective of temperature. C. A. B. 


Szmikite, a New Manganous Sulphate. By T. von 
ScHROECKINGER (Jahrb. f. Min., 1877, 729).—This mineral is 
amorphous, and forms stalactitic masses, with a mammellated surface. 
Fracture uneven. H = 15. G = 3:15. Colour, dirty white; 
freshly broken surfaces reddish-white. If a few fragments are left for 
a few days in a damp place, the fresh surfaces acquire a deep red 
colour, and there is a slight increase in weight. Analyses :— 


MnO. H,0. 
41°78: 10°92 
41°61 11°19 


The formula is therefore MnSO, + _ Locality, an abandoned 
mine at Felsébanya. G. Ff. A. 


An Analysis of Siberian Volborthite. By F. A. Genru (Jahrb. 
f. Min., 950—951).—Occurs as a crystalline incrustation on quartz, 
at Woskressenskoi, in the Government of Perm. Colour, siskin to 
yellowish-green, with a pearly lustre. Chem. comp. :— 


Al,O3. FeO; MgO. uO. Ca. 
4°45 1:77 3°01 34°04 4°29 
4°78 0°45 1°42 38°01 4°49 


BaO. V.O;. H,0. 
4°29 13°62 33°15 = 100-00 
4°30 13°59 31°60 = 100°00 


The author considers the silica, alumina, ferric oxide, magnesia, and 
a portion of the water to be impurities, and the volbor thite of Wosk- 
ressenskoi to be a combination of barium, calcium, and copper vana- 
dates, with cupric hydrate and water of crystallisation, the formula 


being (i Ba3CatCu);V203 + 3CuH,0, + 12H,0. C. A. B. 


Leadhillite from Matlock. By Em. Berrranp (Compt. rend., 
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Ixxxvi, 348—350).—This mineral appears to be crystallographically 
identical with the leadhillites already known. It was not analysed. 
The separation of the axes in air for yellow light is 2K = 72°, 
whilst the leadhillites of Scotland and Sardinia gives 2E = 21°. The 
effect of heat on the separation of the axes is different. In the lead- 
hillite of Scotland the axes gradually approach each other, and coincide 
at a temperature of 150°, beyond which the mineral becomes opaque ; 
the Matlock specimen can be heated to 250°, without becoming 
opaque, and the axes are still 66° apart. s &. 


Coloradoite, a New Mineral. By F. A. Genru (Jahrb. f. Min., 
1877, 949—950).—Occurs disseminated in granular masses. Cleavage 
not distinct; fracture uneven. H = 3. Sp. gr. 8627. Iron-black 
to grey, metallic lustre, often with a variegated tarnish. Decrepitates 
in the matrass, furnishing a sublimate of mercury. Heated on char- 
coal before the blowpipe it colours the flame green, and gives a white 
deposit. Soluble in uitric acid. Chem. comp. = Hg 60°89, Te 39°02 = 
99°91, whence the formula HgTe is obtained. Coloradoite is found in 
the Keystone and Mount Lion Mine, accompanied by tellurium and 


quartz; in the Smuggler Mine it is accompanied by tellurium and 
gold. C. A. B. 


Calaverite. By F. A. Genta (Jahrb. f. Min., 1877, 950).—Was 
described by the author in the Jahrb. f. Min., 1868, 845, but he 
obtained a further supply from the Keystone and Mount Lion Mine, 
and found its chemical composition corresponded with the formula, 
(;AutAg)Te. It occurs in fine streaks or granular masses in the 
above-mentioned mines, the crystals of this mineral being indistinct, 
and the crystallographical system undeterminable. Probably calaverite 
is the same mineral as Kreuner’s bunsenine and vom Rath’s kreunerite 
(Jahrb. f. Min., 1877, 825). C. A. B. 


Sylvenite from Grand View Mine, Colorado. By F. W. 
Cuarke (Am. J. of Sci. [3], xv, 286).—An analysis of this mineral 
gave the following numbers :— 


Te. Au. Ag. Te. s. 
52°96 26°39 10°55 4°45 5°62 = 99°97 


Eliminating pyrites, the analysis becomes— 


Te. Au. Ag. 
58°91 29°35 11:74 = 100°00 
M. M. P. M. 


Native Tellurium in Colorado. By F. A. Genta (Jahrb. f. 
Min., 1877, 951).—Occurs at the Kensington Mine and Mount Lion 
Mine, Boulder County, crystallised and crystalline. Crystals small and 
distorted, occasionally strongly striated prismatic faces, rhombohedra, 
and the basal terminal plane are observed. ‘Tellurium is also found 
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at the above-mentioned localities disseminated, and in thin lamine 
between other minerals. In the Smuggler Mine, small, brilliant crys- 
tals of tellurium are found, exhibiting the combination oP.P., the 
prism being strongly striated. Ata greater depth in the mine it occurs 
granular, accompanied by sylvanite. Chem. comp. as follows, viz. :— 


Te. Au. Ag. Hg. Cu. Pb. Fe. MgO. 
99°94 340 169 +107 «O51 O74 O12 012 = 107-47 (?). 


At John Jay Mine, in the Central District, Boulder County, granular 
masses of tellurium are sometimes found 25 lbs. in weight. Colour, 
tin-white to lead-grey. Chem. comp. as follows, viz. :— 


Au. Ag. Zn. Fe. Te. 
1:04 0°20 0°32 0°89 97:94 = 100°39 
C. A. B. 
Sipylite, a New Niobate from Amherst County, Virginia. 

By J. W. Matuet (Am. Jour. of Sci. [3], xv, 397—402).—The new 
mineral is associated with albanite and magnetite, and occasionally a 
few large crystals of hydrous zircon. It appears in little irregularly- 
shaped masses, very brittle, exhibiting small, but distinct, conchoida! 
and also uneven fracture. Colour, brownish-black ; in thin splinters, 
red-brown; -streak, light cinnamon-brown; lustre, resinous and 
pseudo-metallic ; translucent in thin splinters; hardness = nearly 6; 
specific gravity, 4°89. When heated before the blowpipe the mineral 
decrepitates, and glows brilliantly, becoming pale greenish-yellow and 
opaque. The following are the analytical results :— 


Nb,0;Ta,0;.* WOs. SnO,. ZrO» _Eb3;03,Y;0,¢ CeO. 
48°66 0°16 0:08 2°09 27°94 1:37 


La,O3. Di,.03. WO. Mn0. FeO. BeO. MgO. 
3°92 4°06 3°47 trace 2°04 0°62 0°05 


CaO. i,0. NaO.  K,O. F. H,0. 
2°61 trace 0°16 0:06 trace 3:19 = 100°48 


Grouping together the acid oxides of Nb, Ta, W, Sn, and Zr, reducing 
all the basic oxides present to the equivalent amounts of dyad oxides, 
and leaving out the water, the formula R,’’M2%0..4R,''M."O; is ob- 
tained. 

If the water be included, and considered basic, the formula is that 
of an ortho-niobate, R;’’M.%O,. The author is inclined to favour this 
method of regarding the new mineral. M. M. P. M. 


Sonomaite, a New Mineral. By Haypen (Jahrb. f. Min., 1877, 
941).—Is crystalline. Sp. gr. 1604. Colourless, with a silky lustre. 
Chemical composition as follows, viz. :— 


Al,O3. FeO. MgO. SOs3. H,0. 
8°36 1°56 751 38°30 44-27 = 100-00 


* Ta,O; = about 2 per cent. t+ Y,O3 = about 1 per cent. 
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The formula corresponding with the chemical composition is Al,S;0).+ 
3MgSO, + 33H,0, therefore sonomaite belongs to the alum-group, 
and approaches most nearly to magnesia-alum. Sonomaite is found in 
the neighbourhood of the geysers in Sonoma County, California. 

C. A. B. 

On the Phosphorite Beds of Estremadura. By O. Wotren- 
sTEIN (Landw. Versuchs.-Stat., xxi, 245—258).—The materials for 
this paper are taken from the report of the Geological Survey of Spain. 
After describing the geographical position and geological surroundings 
of the phosphorite beds, the author gives a series of tables of analyses 
of the different varieties of phosphorite occurring therein. These 
varieties are classified as follows:—1. Apatite in crystals. 2. Crys- 
talline apatite. 3. Fibrous phosphorite. 4. Scaly or lamellar phos- 
phorite. 5. Dense phosphorite. 6. Earthy phosphorite. The chief 
constituent of all the varieties is tricalcic phosphate, the proportion 
of which varies from 94 per cent. in the first, to 71°5 per cent. in the 
last. Other constituents are calcium fluoride and carbonate and silica 
in greatly varying proportions, together with small quantities of 
alumina, ferric oxide, and manganese dioxide. 

All the phosphorite beds at present known have been discovered at 
intervals during the last twenty years, with the exception of one, which 
was discovered about the end of last century. In most cases the dis- 
covery of a new bed has led to the commencement of mining opera- 
tions, generally by English capitalists; but, owing partly to faulty 
methods of working, partly to disputes about mining rights, and more 
especially to the great cost of transport of the mineral, the sanguine 
hopes entertained at first have not been realised. The result is that 
most of the older workings have now been abandoned. The average 
value of the phosphorite at the mines is estimated to be about twelve 
shillings per ton, whilst the cost of conveying it to England, whither 
it is almost exclusively sent, amounts to four times that sum. In dry 
seasons, when water-carriage fails, the mineral has to be carried ‘long 
distances on the backs of animals. It has been proposed to facilitate 
transport by the construction of railways and other means, but hitherto 
nothing has been done. Some idea of the importance of these phos- 
phorite beds may be gathered from the fact that one of them alone is 
estimated to contain at least 1,300,000 tons, and another 397,000 tons 
of the mineral. J. R. 


Leucite. By H. Baumuaver (Jahrb. f. Min., 1877, 646).—The 
author finds that (1) the quadratic pyramidal surfaces of leucite dif- 
fers from the biquadratic in being less soluble; (2.) The twinning of 
both outcast and enclosed leucite follows the law of G. vom Rath. 
(3.) The varying angular values are explained by the repeated sym- 
metrical or unsymmetrical twinning. (4.) There are no real grounds 
for assigning the enclosed crystals to any other than the quadratic 
system. S. = a, 


Dysanalyte, a Mineral resembling Pyrochlore. By A. Knop 
(Jahrb. f. Min., 1877, 647).—This mineral has hitherto been known 
as perowskite. According to Knop’s analysis it consists of— 
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CeO. 
TiO;. Nb,O,. Ce,03. CaO. FeO. Mn0. Na,O. 


41°47 23°23 5°72 19°77 5°81 0°43 3°57 


The mineral is hexahedral. Sp. gr. = 4°13. It occurs at Vogtsburg in 
the Kaiserstuhl. G. T. A. 


Gismondine. By A. Scuravr (Jahrb. f. Min., 1877, 944).—The 
author confirms the statement of Seligmann (Zeitsch. f. Kryst., 1877, 
iv, 336), that the gismondine of Salesl in Bohemia is rhombic, the 
crystals exhibiting a combination of the prisms with a brachydome and 
amacrodome. He found the type to be quadratic and the crystals to 
resemble closely those of bournonite, The axial relations were a:b: c 
= 0°99246 : 1: 0°94897. An interesting observation was made on the 
succession of the zeolites in the druses of Salesl, it being evident that 
analcime was the oldest formation, natrolite the next in succession, 
and gismondine the last. Gismondine very often occurs in the place 
of apophyllite, the latter mineral being a younger formation than 
natrolite. The succession of the zeolites depends upon the degrees of 
solubility of their several constituents, the more recent formations 
being the most insoluble. C. A. B. 


Garnet in a Cambrian Clay-slate from Lemmingstorp, 
Kirchspiel, Motala, Ostgotland. By E. Svepmark (Jahrb. f. Min., 
1877, 731).—The mass of the slate consists of a greyish aggregate of 
very fine particles, which can only partly be resolved by the microscope, 
and contains no visible cementing material. Amongst the imbedded 
minerals were recognised numerous often indented quartz grains, talc 
or mica, yellow to brownish ochreous particles, bluish-green generally 
semi-amorphous crystals of tourmaline, acicular bright green crystals, 
probably hornblende, and garnet in abundance. The slender needles 
so characteristic of the clay-slates, especially the older ones, were 
almost wanting, as is the case in specimens from other Swedish 
localities. The garnet occurs in regular crystalline layers, and in 
grains which, when small, sometimes contain a dark nucleus. _ Small 
crystals also occur, either isolated or in groups, in the lamine of the 
talc. The author supposes that the garnet has not been formed 
simultaneously with the other constituents of the slate, but at a later 
period, while, however, the mass was still plastic. G. T. A. 


Occurrence of Garnet in the Trap-rocks of New Haven, 
Connecticut. By E. Dana (Jahrb. f. Min., 1877, 948—949).—These 
so-called trap-rocks belong to a group of eruptive masses which occur 
in the mesozoic sandstone district; they consist of felspathic basalt 
and olivine-diabase. At East Rock, garnet is found on the vertical faces 
of the rocks, generally clothing their surfaces in rosette-like crystalline 
aggregations, accompanied by magnetite, apatite, augite, and calcite. 
Distinct crystals (exhibiting the combination o0.202) are rare at 
East Rock. Colour, dark-brown, yellowish-brown to black. Strong 
vitreous lustre. Sp. gr. 3°740. Chemical analysis shows that the 
garnet of this locality is the variety called melanite, as will be appa- 
rent from the following, viz. :— 
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Si0,. Fe,03. FeO, MnO. CaO. MgO. Loss. 
30°09 29°15 2°49 0°36 32°80 024 0°35 = 100°48 


The author did not detect the presence of titanic acid in the above- 
mentioned garnets, but observed that apparently pure melanite crystals 
were often penetrated by acicular apatite. At Mill Rock, garnets are 
found at the point of contact between trap and sandstone, and are, 
no doubt, a secondary product of the decomposition of the former 
rock. The finest crystals at the latter locality are found in lines in the 
trap, or else filling hollow spaces in it and attached to quartz. These 
crystals appear at first sight to be the form oO, but a closer examina- 
tion proves them to be a combination of a very obtuse hexakis- 
octohedron 64024 with 202, 303 and «0 (the latter very subordi- 
nate). The hexakis-octohedron has been observed up to the present 
time, only on the topazolite of Piemont, whilst the form 703 is new 
to garnet. Mill Rock garnet has a wine-yellow colour and a strong 
vitreous lustre. C. A. B. 


Polluxite and Petalite from Elba. Ry C. RammetsBere 
(Deut. Chem. Ges. Ber., xi, 194—195).—An analysis of polluxite, of 
sp. gr. 2868, gave the following numbers :— 


Si0,. 1,03. Cs,0.  K;0. Na,O. 4H,0O. 
48°15 1631 30°00 0°47 2°48 2°59 = 100, 


from which the author deduces the formula— 
R,AISi;0, + Aq. = R.Si,0;,3R,Si0; + Aq., 
or, assuming the water to be chemically combined, 
R,A1Si;0,; = 2R2Si0;,A1Si;0,. 


Petalite, of sp. gr. 2°386, gave on analysis— 


SiO). Al,O3  LisO. NaO. KO. Loss. 
78:07 17°35 2°77 1°04 0°43 0°34 = 100 


These two minerals resemble each other so closely that, indepen- 
dently of their chemical behaviour, they are distinguishable only by 
their specific gravity and optical characters. J. R. 


Appearance of Gadolinite, Orthite, and similar Minerals 
under the Microscope. By A. Sséaren (Jahrb. f. Min., 1877, 
730—731).—The author finds that the gadolinites of Falun, Ytterby 


and Hofers, the orthites of Stockholm, Ytterby, Sandé, Odegaard and 
Helle, are isotropic, whilst thin sections from eleven different localities 
were either partly or entirely double-refracting. Of the isotropic 
varieties the Swedish are greenish and paler by transmitted light ; the 
Norwegian, brownish-green and darker. There is as little constant 
difference of colour between gadolinite and orthite as between the 
isotropic and anisotropic varieties, only that the latter contain paler 
spots. In most cases irregular flaws are observed, more seldom dis- 
tinct laminated fissures, which, however, have no relation to the 
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optical properties. The orthite from Hitteroe only exhibits inter. 
ference colours, and only the allanite from Bastanis shows pleochroism 
and strong absorption, but the latter property by itself was found more 
frequently. 

The minerals are sometimes unaltered, in which case dark grains of 
an almost opaque body are found upon the flaws; at other times they 
are altered. The alteration begins chiefly at the surface in contact 
with accompanying minerals, and pierces thence into the interior. 
The slight agreement between the minerals, as well as in their crystal- 
line form and optical properties, makes it difficult to draw general 
conclusions. The author, however, supposes that all gadolinites and 
orthites were originally infiltrated in a gelatinous state into cavities, 
and that they have partly remained in the amorphous condition, and 
partly assumed an internal crystalline structure. Consequently a 
mixture of dark isotropic and bright anisotropic parts is generally 
found, the latter being surrounded by a dark, almost opaque, but 
double-refracting zone. 

It does not appear that the isotropic parts consist of the regular, 
and the anisotropic of changed mineral matter. G. T. A. 


An Analysis of Meyonite. By E. Neminar (Jahrb. f. Min., 
1877, 942).—The author ascertained that wernerite contains small 
quantities of chlorine and carbonic acid (in addition to its other con- 
stituents), which are driven out only completely after strong ignition ; 
it appeared, therefore, highly probable that meyonite would also con- 
tain the same bodies, and in order to confirm this supposition the 
author analysed a specimen of meyonite, with the following results, 
Viz. :— 


SiO, Al,03. CaO. MgO. Na,O. K,0. HO. Cl CO, 
43°36 32°09 21:45 031 135 0°76 0:27 O14 0°72 =100°45 
C. A. B. 

The Sodium Felspar of Pantellaria. By H. Férstner (Jahrb. 
f. Min., 1877, p. 942—944).—The greater part of the trachytic rocks 
of the island of Pantellaria are characterised by the presence of an 
unusually large amount of soda, pointing to the presence of a sodium 
felspar. Two varieties of this sodium felspar occur, differing from 
each other crystallographically and chemically ; they are— 

1. Sodium Felspar from Cuddia Mida.—This is found in the vitreous 
lava of the crater of Cuddia Mida in tabular crystals (through («0 R©), 
exhibiting the usual twin forms peculiar to orthoclase, particularly 
twins according to the Carlsbad law. Sp. gr. 2°55. A chemical 
analysis gave the following results :— 


SiO. FeO;  AlOs  CaQ. MgO. NaO.  K;0. 
66°63 0°72 19°76 0°38 0°30 731 4:86 = 99°96 
2. Sodiwm Felspar from Monte Gibele——Occurs in an andesitic rock 
in long prismatic crystals, the tabular type through o R oo being rare. 
Sp. gr. 2°61. Chemical composition as follows :— 
SiO. Fe,03. Al,03. CaO. MgO. Na,O. K,0. 
63°41 3°27 20°32 2°76 0°30 7°42 2°53 = 100°01 
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From this analysis it is evident that the specimen differs but very 
slightly from that of Cuddia Mida, there being a higher percentage of 
soda. Férstner found that the latter circumstance was in unison with 
the difference observed between the axial relations of its crystals and 
those of orthoclase, the prismatic angle approaching that of albite. 
Referring to the above analyses, the sodium felspar of Cuddia Mida 
is constituted as follows, viz. :— 


22 molecules of the combination Na,Al,Si,O,., 
” ” ” K,Al,SigOx6, 


and that of Monte Gibele thus, viz. :— 


1 molecule of the combination Na,A],Si,O;,, 
1 ” ” ” K,Al,SigOj¢. 


They are therefore monosymmetrical felspars having the composition 
of albite, and containing only a secondary amount of the isomorphous 
potassium compound. The existence of such orthoclases is a proof of 
the dimorphism of the compound Na,A1,Si;0,., whilst the dimorphism 
of the corresponding potassium compound has been proved by the dis- 
covery of microline by Descloiseanx. Groth observed that the dimor- 
phous modifications of potash felspar (potash-orthoclase and microline) 
exhibit an extraordinary closeness in their angular measurements, and 
it now appears, from Forstner’s examinations of the sodium-felspars of 
Pantellaria, that a similar coincidence is observed in their angular 
measurements to those of the other dimorphous modifications of 
albite. C. A. B. 


Occurrence of Astrophyllite, Arfvedsonite, and Zircon in 
El Paso Co., Colorado. By G. A. Kénie (Jahrb. f. Min., 1877, 
944—946).—The three minerals are found imbedded in grey quartz, 
astrophyllite and zircon appearing inseparable, whilst arfvedsonite 
occurs isolated. The real matrix is probably syenite. 

1. Astrophyllite is found in long, narrow, monosymmetrical prisms, 
without terminal faces. Cleavage very distinctly basal. H = 3. Spec. 
grav. 3'375. Colour on cleavage-planes, brass to bronze-yellow. Easily 
fusible before the blowpipe to a black bead, and decomposes in acids. 
An analysis furnished the following results :— 


Si0,. TiO,. ZrO. Fe,03. Al,O3. FeO. MnO. K,0. 
34°68 13°58 2°20 6°56 0°70 26°10 3°40 5°01 


Na,O. MgO. CuO. TaO,. H,0. 
2°54 0°30 0°42 0°80 3°54 = 99°83 


Considering the percentage of water to be too high, we obtain the 
empirical formula H,(KNa)4(FeMn)9Fe."Fi,Sis0p0. 

2. Arfvedsonite—The crystals of this mineral are long hexagonal 
prisms with the angles of hornblende. Cleavage prismatic and ortho- 
diagonal H = 6. Spec. grav. = 3°433. Raven-black, with a semi- 
metallic lustre. Fuses easily to a black glass, but is scarcely attacked 
by acids. Chemical composition as follows :— 
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TiOz. ZrOz. Fe203. FeO. Mn0. Na,O,Li,0. 
1:43 0°75 14°87 18°86 1:75 8°33 


K,0. MgO. Loss on ignition. 
1:44 0°41 0°20 = 97°87. 


the empirical formula being Na,Fe,Fe,'Si,0;:. 

3. Zircon occurs in microscopical shining brown or black crystals, 
imbedded in the quartz or astrophyllite. Type pyramidal, combina- 
tion observed being P.o P.OP, the latter rare face being present on all 


crystals from the above locality. Spec. grav. 4°538. Chemical com- 
position as follows, viz. :— 


SiO,. ZrO. Fe,03. MgO. 
29°70 60°98 9°20 0°30 = 100718 


Empirical formula = Fe.SiiZrisOQxs. C. A. B. 


Signification of the Rhombohedral and Prismatic Planes in 
Quartz. By H. Baumuaver (Jahrb. f. Min., 1877, 729—730).— 
By etching the planes very carefully with fused potassium hydrate the 
author has obtained impressions which are unsymmetrically formed to 
right and left, as well as above and below, and are not only different 
on +R and —R of one and the same crystal, but have also in right- 
handed and left-handed individuals an opposite position. The depres- 


sions on —R lie with their greatest breadth in the direction of the 
edge —R: oR; in right-handed crystals, however, the shortest side 
of the triangular impression is to the left above and to the right below; 
in left-handed crystals the reverse is the case. The surfaces +R are 
much less easily acted on by the alkali than —R. The impressions 
are triangular, and their greatest dimension lies in the direction of the 
combination edge of +R with the usual right or left trapezohedron 

6 
=. On the prismatic surface oo R, also, depressions were noticed 


which appear to have arisen from original six-sided forms by the 
rounding off of a corner. These are also unsymmetrical right and left, 
but whether the asymmetry extends to the upper and lower sides 
could not be determined with certainty. G. T. A. 


Contributions to the Mineralogy of the Fassa- and Fleimser- 
Thal. By C. Doutrer (Jahrb. f. Min. 1877, 647—648).—This 
is a continuation of a former paper (this Jowrnal, 1876, i, 877). 

Analyses of fassaite: I, crystallised; II, crystalline from Toal della 
Foja; ILI, from the northern slope of Mal Inverno. 


SiO. Al,O3. Fe,03. FeO. CaO. MgO. H,0. 
I. 4381 997 701 152 1251 2520 01 
TI. 4406 1043 591 167 1310 25:20 0-15 
Il. 41:97 1063 736 055 1029 2660 2°70 


From these analyses it is clear that fassaite—at all events that of 
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the Tyrol—holds an independent position, and does not belong to the 
aluminous augites. 

New Locality for Contact-minerals, the Malgola in the Travignolo- 
thal—The fassaite, hitherto known only from Monzoni, has been 
found at Malgola under similar conditions, 7.e., as a contact-mineral 
between monzonite and limestone. The fassaite, which occurs only 
in crystals, is accompanied by octohedrons of spinel and bright-green 
garnet in the combination 00.202, as well as by serpentine. 

Magznetite from Mulatto.—Fine crystals of this mineral are found on a 
solid mass of magnetite and exhibit the surfaces «O, 508, 303.0. 

At Costa di Viezena, as products of contact of melaphyre and lime- 
stone, fine octohedrons of yellow garnet, and twins of the same are 
found, together with spinel and prismatic crystals of uralite. 

Magnetite——At Monte Common, where melaphyre is in contact with 
limestone, the latter has been converted into large laminz of calc-spar 
and contains particles of solid magnetite. The pyrites which occurs 
at Monzoni in marble in contact with melaphyre shows combinations 

3 
of 20 O a, = and at in which the diakisdodecahedron sometimes 
prevails. The melaphyre from Mulatto contains in its cavities copper 
pyrites in fine crystals, 37-33 adularia in simple and twin crystals ; 


long prisms of apatite; pentagonal dodecahedrons of pyrites changed 
into brown-iron ore (limonite). 


Thuringite from the Zirm-see in Carinthia. By V.v. Zupua- 
rRovicH (Jahrb. f. Min., 1877, 732—733).—Peculiar forms of a 
mineral resembling chlorite occur in the weathered interstices of a 
felspar vein in the gneiss on the south-west shore of the Zirm-see. 
They are neither crystalline nor pseudomorphs, and consist of a fine- 
grained aggregate of a dark-green colour. Spec. grav. = 3°'177. 
They give off water when heated, and melt before the blowpipe to a 
dark-green bead. They are decomposed by acids with separation of 
flakes of silica. Composition :— 


SiOz. Al,O3. Fe,03. FeO. H,0. 
22°65 18°92 8:12 38°49 10°78 


The peculiar forms of these thuringites are thus explained. Inside 
and penetrating the thuringite are crystalline masses of felspar ° 
when the thuringite was deposited between layers of calcite, these par_ 
ticles of felspar which projected into the cavities were enclosed by it 
But felspar of later date than the thuringite is also found upon and’ 
among it in the cavities, and has been deposited after the removal 
of the calcite. This continued: formation of felspar, after removal 
of the calcite, explains how it is that the thuringites are not sharply 
defined where they come in contact with the felspar, and often appear 
to be imbedded in it. G. T. A. 


Analysis of the Warm Springs of Thermopyle. By H. Jaun 
(Deut. Chem. Ges. Ber., xi, 218—224).—The water of these springs is 


2e2 
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perfectly clear, tastes slightly saline, and smells faintly of hydrogen 
sulphide. Its temperature was found to be 39—40°9°, and its sp. gr. 
10057 (water at 15°5° = 1). 

The water contained in 10,000 c.c. :— 


Calcium sulphate 
Potassium chloride 
Sodium chloride 
Calcium chloride 
Magnesium chloride 
Calcium carbonate 
Magnesium 

Ferrous sulphide 


Organic Chemistry. 


The more Volatile Products obtained from Crude Benzin 
(from Petroleum?). By C. Vincenr (Compt. rend., lxxxvi, 340— 
342).—On rectifying crude benzin, a portion distils over below 80°. On 
standing this forms two layers, the heavier consisting almost entirely of 
carbon bisulphide. On re-distilling the upper layer, carbon bisulphide 
comes over below 75°, whilst the portion between 75° and 83° yields tor- 
rents of ammonia when treated with potash or soda, with formation of an 
acetate, and a liquid remains which, when distilled over lime, presents 
all the properties of anhydrous ethylic alcohol. The ammonia pro- 
duced above is due to the decomposition of acetonitril (50 to 70 per 
cent. of the upper layer), which fixes the elements of water and gives 
rise to ammonia and acetic acid. The acetonitril could not be com- 
pletely separated by mixing with fused and powdered calcium chlo- 
ride and distilling. The carbon bisulphide obtained from the heavier 
layer can easily be purified by treatment with concentrated sulphuric 
acid; that obtained from the lighter layer contains a very small 
quantity of volatile hydrocarbons, difficult to separate. Some of them 
were separated by treating the distillate below 40° with alcohol and am- 
monia in a sealed tube over a vapour bath. After washing away the 
excess of alcohol and ammonia, and the ammonium thiocyanate formed, 
a liquid heavier than water was left, which, on distilling, yielded a 
mixture of hydrocarbons free from carbon bisulphide, absorbable by 
bromine, and rich in amylene. Methyl cyanide and carbon bisulphide 
occur in such proportions, that it might be advantageous to treat the 
lighter products of distillation industrially for the production of sodium 
and ammonium acetates. 


Preparation of Amylene. By A. Erarp (Compt. rend., lxxxvi, 
488—490).—Wishing to obtain some kilograms of amylene, the author 
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has modified the usual process, so as to avoid as much as possible the 
formation of polymerides, by removing the amylene formed as soon as 
possible from the sphere of action. For this purpose 500 grams of 
zinc chloride were placed in a large retort of glass, or preferably of 
metal, ¢.g., an iron mercury bottle placed on a good gas furnace, and 
when the salt was perfectly fused a thin stream of the amylic alcohol was 
allowed to fall upon it. The alcohol employed was that obtained in 
the rectification of beetroot pulp, and contained, besides the two amy- 
lic alcohols, small quantities of propylic and butylic alcohols. The 
product froths a little, especially towards the end of the reaction, and 
as the vapour comes off with great rapidity, a long Liebig’s condenser 
should be used. After desiccation of the condensed liquid by potas- 
sium carbonate, the amylene, which constitutes about one-third of the 
total volume, can be easily separated by distillation. The olefine when 
purified boils at 35—38°, and contains no trace of paraffin, as it is com- 
pletely absorbed by bromine. Amylene thus obtained consists, with 
the exception of 2 or 3 per cent., of isopropyl ethylene, derived directly 
from isopropyl-ethyl alcohol by simple dehydration without molecu- 
lar change, (CH;),CH.CH,.CH,.OH = (CH;),CH.CH—CH, + H.O. 
It is easily purified by agitation with sulphuric acid diluted with one-half 
its volume of water. The iodopentane, prepared by agitation of 
amylene in the cold with hydriodic acid, boils at 125°, which is 20° 
below the boiling point of its isomeride obtained from ordinary amyl 
alcohol. After the amylene has passed over, the succeeding fractions 
contain propylic alcohol boiling at 95—96°, butylic alcohol boiling at 
108—109°, and ethylmethylethylic alcohol boiling at 128—129° ; also 
diamylene boiling at 165°, and having a feeble odour of camphor. 
Other polymerides are also formed in this reaction, boiling at 230°, 
300°, and 350°. These the author has not investigated. J. M. T. 


On different Amylenes and Amyl Alcohols. By A. Wiscune- 
GRADSKY (Liebig’s Annalen, exe, 328—366)—Commercial amylene, 
prepared by the action of zinc chloride on fermentation amyl alcohol, 
is probably a mixture of three isomerides, viz., trimethylethylethene, 
unsymmetrical methylethylethene, and normal propylethene. It does 
not, however, contain any isopropylethene, this body at the moment of 
formation being converted into trimethylethene by the zine chloride. 
When common amylene is treated with twice its weight of a mixture 
of equal volumes of water and sulphuric acid at a temperature of 
— 20°, half the hydrocarbon dissolves, forming amyl-sulphuric acid. 
The insoluble residue consists. of amyl hydride (pentane) and 
amylene. The alcohol obtained from the amyl-sulphuric acid is 
identical with dimethylethyl-carbinol; it solidifies in a freezing mix- 
ture, forming crystals which melt at — 12°. It boils at 102°5°, and is 
oxidised by chromic acid to acetone. 

Methylisopropyl-carbinol, prepared by the action of sodium amalgam 
on an aqueous solution of methylisopropyl-ketone, does not crystallise 
when cooled down in a freezing mixture of snow and calcium chlo- 
ride. It boils at 112°5°, and on oxidation yields methylisopropyl- 
ketone. 

The action of hydriodic and hydrochloric acid gas at 40° gives rise 
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to tertiary instead of secondary halogen compounds, so that the hydro- 
chloric or hydriodic acid must first deprive the alcohol of a molecule of 
water, and then unite with the amylene formed :— 


CH;.CH(OH).CH(CH;), — H,O = (CH,),C—CH(CH;) 
(CH,),C—CH(CH,;) + HCl = CCl(CH,).(CH,.CH,). 


This view is confirmed by the fact that methylisopropyl-carbinol is 
decomposed into a mixture of amylenes and diamylenes by heating 
with dilute hydriodic acid in sealed tubes. The author considers that 
the amylene hydrate (b. p. 105—108°) of Wurtz and the alcohol 
(b. p. 104°) of Flavitzky are identical with dimethylethyl-carbinol. 
Ossipoff’s statement (Journ. Russ. Chem. Soc., iv, 236) that two 
different alcohols can be obtained by the action of dilute and of strong 
sulphuric acid on amylene was not confirmed. 

That portion of the crude amylene which is insoluble in sulphuric 
acid unites with hydriodic acid at the ordinary temperature, forming 
an iodide which, on treatment with lead hydroxide yields an alcohol 
boiling at 117°5—119°. This alcohol is probably methylpropyl-carbi- 
nol, as it forms a ketone boiling at 101—103°, and this on oxidation 
splits up into acetic and propionic acids. 

By the action of alcoholic potash on fermentation amyl iodide, a 
mixture of amylenes is obtained, boiling between 23° and 27°. After 
treatment with sulphuric acid, the hydrocarbon boils at 21°5°, and does 
not unite with hydriodic acid at 0°. When the mixture of amylenes 
boiling between 23° and 27° is saturated with hydriodic acid gas at 
— 20°, it forms tertiary amyl iodide boiling at 127—129°, and amylene 
boiling at 21-1—21°3°. The author regards this body, which unites 
neither with sulphuric acid nor hydriodic acid ai 0°, as a secondary 
amylene, although it forms a tertiary iodide with hydriodic acid at the 
ordinary temperature. 

Hydrobromic and hydrochloric acids act on the mixed amylenes 
in the same way, forming tertiary bromide boiling at 107—109°, or 
tertiary chloride boiling at 85—87°, and amylene boiling at 21—22°. 

The crude amylene which boils between 23° and 27° is a mixture of 
two isomerides, viz., (CH;),CH.CH—CH, and (CH;)(C.H;)C—CH). 
The amylethyl-ether, obtained as a bye-product in the preparation of 
amylene from amyl iodide, is optically active. By treatment with 
hydriodic acid it is converted into ethyl iodide and optically inactive 
amyl iodide. From the latter body pure isopropylethene can be ob- 
tained. The isopropylethene in the mixture of amylenes owes its origin 
to the optically active amyl] alcohol. 

When the iodide formed by the union of hydriodic acid with iso- 
propylethene is treated with alcoholic potash-solution, it yields an 
amyleue boiling at 36°, identical with the trimethylethene of Jermo- 
lajeffs (Liebig’s Annalen, clxii, 189). 

According to the author, fermentation amy] alcohol consists chiefly 
of isobutyl-carbinol mixed with small quantities of normal amyl 


alcohol and methylethyl-carbinol. W. C. W. 


Double Salts of Thallious Cyanide, and a New Thallium 
Cyanide. By C. Fronmtiuuer (Deut. Chem. Ges. Ber., xi, 91— 
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95).—Thallium and Silver Cyanide, TICN.AgCN.—White crystals, 
anhydrous, easily soluble in water, and much more stable than thal- 
lious cyanide. The solution is strongly alkaline. It is scarcely 
affected by carbon dioxide, but is decomposed by strong acids, silver 
cyanide being precipitated. 

Thallium and Zine Cyanide, T1,C,N,.ZnC0,N,.—White crystals, easily 
soluble in water, forming an alkaline solution, which smells of hy- 
drogen cyanide. When heated, the salt decrepitates and afterwards 
melts, undergoing complete decomposition. 

Thallium and Merewry Cyanide, Tl,C,N2.HgC,N2.—Colourless crys- 
tals of the regular system, freely soluble in water. Hydrogen sul- 
phide passed into the solution throws down the metals as sulphides. 
Hydrogen chloride precipitates thallious chloride. 

The foregoing salts were all obtained by dissolving the respective 
cyanides in solution of thallious cyanide. 

Thallium Cobalticyanide, (CN) .Co,Tl,, was obtained by digesting 
cobalt protoxide and thallious oxide in hydrocyanic acid at a gentle 
heat. It is an indistinctly crystalline yellow compound, moderately 
soluble in water, and is resolved by nitric and sulphuric acids into 
hydrogen cobalticyanide and the corresponding thallium salt. 

Thallium Cyano-cyanide, Tl,C,N,.—This salt is formed on dissolving 
moist thallic oxide in cold 20 per cent. hydrocyanic acid. It crys- 
tallises from the solution, on evaporation in a vacuum, in colourless 
anhydrous rhombic crystals, which dissolve easily in water. The 
formation of the salt is attended by the evolution of cyanogen and 
carbon dioxide, due to the following reactions :— 


4HCN + 0, =4CN + 2H,0; 
2HCN + O, + 2H,0 = 2CO, + 2NH3. 


Thallium cyano-cyanide behaves like a compound of thallious and 
thallic cyanides (TICN + TIC;Ns), but it has not been found possible 
to obtain corresponding double salts in which the thallious cyanide is 
replaced by other cyanides. It is decomposed by even dilute acids, with 
liberation of hydrogen cyanide. Potash and moist mercuric oxide 
throw down thallic hydrate, leaving thallious hydrate in solution. 
Hydrogen sulphide reacts as follows :— 


2TI,Cy, + 3H,S = TLS + 2TISCy + 6HCy. 


Salts of the heavy metals produce precipitates consisting of simple 
cyanides, thus :— 


TI,Cy, + 4AgNO; = 4AgCy + TINO, + TI(NO,)s. 


Potassium iodide reacts in the manner shown by the equation— 


Tl,Cy, + 3KI = 2 TIT + ICy + 3KCy. J. BR. 


Conversion of Cyanamide into Ammelide. By C. O. Creca 
and B. DenmeEn (Deut. Chem. Ges. Ber., xi, 249—251).—The authors 
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heated cyanamide to 100° in a sealed tube with cyanogen bromide, 
expecting to obtain dicyanamide, but the bromide remained unaltered, 
at any rate in part. On treating the contents of the tube with boiling 
water, there was left undissolved a yellowish-white substance, which 
dissolved in boiling hydrochloric acid, and was deposited on cooling 
in the form of a snow-white crystalline powder, having the composi- 
tion and properties of ammelide, C,;H,N,O,. It appears, therefore, 
that cyanogen bromide does not act upon cyanamide, but that the 
latter substance is converted by heat into a body isomeric with 
melamine, which is then resolved by the action of water and hydro- 
chloric acid into ammonia and ammelide. J. R. 


Preparation of Thiamides. By A. W. Hormann (Deut. Chem. 
Ges. Ber., xi, 338—340).—The author obtains excellent results in the 
preparation of thioformanilide and thiacetanilide by the action of phos- 
phorus sulphide on the corresponding oxygen-compounds. By the 
same method acetamide is converted into the corresponding sulphur- 
compound, and it appears to be generally applicable to both simple 
and substituted amides. 

The author also announces the preparation by this method of the 


long sought thioformamide, and is proceeding with its investiga- 
tion. C. F. C. 


Introduction of Nitrogenous Radicles into Members of the 
Fatty Group. By V. Mryzur (Deut. Chem. Ges. Ber., x, 2075— 
2078).—Azophenyl-aceto-acetic acid, CH ;.CO.CH(N,.C;H;)COOH, is 
prepared by acting with a dilute solution of diazobenzene nitrate 
on ethylic aceto-acetate dissolved in potassium hydrate. The mix- 
ture is rendered alkaline by the addition of diate potassium hydrate 
solution, and filtered to remove resinous matter. On acidifying the 
filtrate with dilute sulphuric acid, azophenylaceto-acetic acid is thrown 
down in the form of a bulky yellow precipitate. 

The pure substance dissolves in alkalis and in alcohol, forming yel- 
low solutions. Golden tabular crystals, melting at 154—155°, are 
deposited on evaporating the alcoholic solution. 

By the action of nitrous acid on ethylic aceto-acetate, a transparent 
oily liquid, heavier than water, is obtained, which is soluble in alkalis, 
forming a yellow solution. It cannot be distilled without decomposi- 
tion, and is also decomposed by boiling with hydrochloric acid. The 
composition of this substance is C;,H,O,N, and as its formation is analo- 
gous to that of nitroethane, its constitution is probably CH;.CO.C— 
(N.OH)COOC,H;, or it may be regarded as a nitroso-compound, 
CH;.CO.CH(NO)COOC.H;. The author intends to study the action 
of nitrous acid on methyl] and ethyl acetoethy]-acetates. - w 

C 


Some Cyamides of Acid Radicles. By O. Mrrrens (J. pr. 
Chem., xvii, 1—38).—Sodium cyamide and acetic anhydride give so- 
dium-acetyl cyamide, according to the following equation :— 


2(CN.NHNa) + (C.H;0),0 = CN.N(C,H;0)Na+C,H,ONa+ CNNE2. 


12 grams of sodium cyamide were dissolved in 700 c.c. of hot anhy- 
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drous ether, and the acetic anhydride added, mixed with its own bulk 
of ether. The reaction is complete in 3—4 hours. The residue, after 
repeated digestion with ether to remove cyanamide, consisted of sodium 
acetate and sodiwm-acetyl-cyamide. It was dissolved in water, and 
converted by silver nitrate into silver-acetyl-cyamide. To separate the 
silver-acetyl-cyamide from silver-cyamide the silver salts were digested 
with ammonia, in which the former alone dissolves, and reprecipitated 
with dilute nitric acid. It forms a white insoluble substance, and on 
heating gives off a smell of acetonitril. Silver-acetyl-cyamide when 
suspended in ether and decomposed with sulphuretted hydrogen 
yielded silver sulphide anda yellow syrup with an acid reaction, soluble 
in ether, alcohol, and chloroform, but not in benzene. It was proved 
to be acetyl-cyamide, by converting it into the silver compound, 
which on analysis gave the formula CN.N(C,H;0)Ag. By digesting 
the silver compound with sodium chloride, sodiwm-acetyl-cyamide, 
CN.N(C,H;0)Na, was formed. On adding ether to its alcoholic solu- 
tion it separated in fine needles. It is also obtained by treating with 
sodium carbonate the chloride of acetyl-cyamide, prepared by digesting 
cyamide with acetyl chloride. Sodium-acetyl-cyamide probably un- 
dergoes the following decomposition when heated :— 


CNN(C,H,0)Na = CH,CN + CNONa. 


A potassium compound was also prepared, which resembled the 
sodium compound in every respect. 

Diacetyl-cyamide was prepared by digesting silver-acetyl-cyamide 
with acetyl chloride in presence of absolute ether. Its formula is 
CN.N(C.H;0).. It is insoluble in water, and crystallises from alcohol 
or ether in white rhombic tables. It decomposes completely at 75°. 
An attempt was made to obtain diacetyl-cyamide by digesting copper 
cyamide with acetyl chloride, but on evaporating the ether with which 
the reacting bodies were diluted, crystals of acetyl-urea were deposited, 
thus rendering it probable that the formula of copper cyamide is 
CN.NH(CuO) + H,0O, the reaction being :— 


CN.NH(Cu0).H,0 + 2CH,COCI = 


CuCl, + CO 4 Ny OH + CH.COOE. 
2 

Butyryl-cyamide was prepared in a similar manner by treating 
sodium-cyamide with butyric anhydride in presence of ether. It was 
purified in the same manner as the acetyl-cyamide, but owing to the 
sparing solubility of silver butyrate, it was necessary to dissolve the 
silver salt several times in ammonia and throw it down with nitric 
acid. Its formula is CN.N(C,H,O)Ag. It is a white, indistinctly 
crystalline powder. The sodium compound was also prepared and 
analysed. It crystallises well, is easily soluble in water, less easily so 
in alcohol, and is insoluble in ether. 

Valeryl-cyamide.—The silver salt was prepared by the process 
already given. This was converted into valeryl cyamide— 


CN.N(C;H,O)H, 


by suspending it.in ether and treating it with sulphuretted hydrogen. 
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It formed a syrup, which was analysed, and gave numbers correspond- 
ing to the above formula. 

Action of Lactide on Potassium Cyamide.—lt was expected that this 
reaction would yield melidopropionic acid, thus— 


C,H,0, + 3CN.NH, = CH, { OE 2".CO.0H , 


melidoacetic acid having been prepared by Drechsel by the action of 
monochloracetic ether on sodium cyamide. By the action of 13°5 
grams of potassium cyamide, dissolved in alcohol on 24 grams of 
lactide, white tabular crystals were deposited, having the empirical 
formula C,H;O,N2, but probably consisting of lactyl-cyamide, 


CN.NH.C;H,(OH)CO. 


It dissolves with difficulty in cold water, is easily soluble in hot water 
and in alcohol, and insoluble in ether. It melts at 212°, and solidifies 
to stellate groups of crystals on cooling. Its silver compound, ob- 
tained by treatment with silver nitrate, is a curdy precipitate of the 
formula C,H;AgN:;0O,. 


Use of Dehydrated Oxalic Acid to distinguish the Poly- 
atomic Alcohols. Chemical Function of Inosite. By M. 
Lorin (Compt. rend., |xxxiv, 1136—1139).— Having studied the 
action of glycerin, erythrite, and mannite on crystallised and on dehy- 
drated oxalic acid, the author proceeds to investigate the action of 
dulcite, quercite, and inosite on the same substances. 

Dulcite.—43 grams of dulcite were treated with successive portions 
of crystallised oxalic acid, and the distillate collected in small frac- 
tions. The first portions contained about 23:0 per cent.; the last 
56°5 per cent.; and the whole mixed distillate 51°6 per cent. of pure 
formic acid. Altogether, 740 grams of acid were obtained. In 
another experiment 3°78 kilos. of oxalic acid furnished 2°23 kilos. of 
formic acid of 48°6 per cent.; that is, containing 1°085 kilos. of real 
acid, 

In operating upon dulcite with dehydrated oxalic acid, it is better 
to start with the crude formin resulting from a previous operation. 
Thus, with the formin from 61 grams of the alcohol, by the addition 
of dry acid in portions of 100 grams at a time, a united distillate was 
obtained containing 89 per cent. of formic acid, of which some of the 
separate fractions rose as high as 94 per cent. The retort still con- 
tained an acid of 80 per cent., which, on distillation in a water-bath, 
furnished distillates less and less rich in formic acid, while carbon 
monoxide was continually disengaged. 

Quercite gave results perfectly analogous to the foregoing, with 
somewhat less facility. With crystallised acid, a formic acid was pre- 
pared, the maximum strength of which was 59 per cent.; with the 
dehydrated acid the maximum strength of the resulting product was 
89 per cent., and the mean of the whole operation 73°6 per cent. The 
carbon dioxide evolved was never free trom carbon monoxide, the 
latter generally forming about 10 to 20 per cent. of the total gas. _ 

Inosite, in like manner when distilled with ordinary oxalic acid, 
yielded a formic acid of 53 per cent. (maximum), and with dehy- 
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drated acid a similar product as high as 75 per cent. In the latter 
case: the carbon dioxide was mixed with carbon monoxide, and the 
tendency to decomposition at the required temperature prevented the 
percentage from rising to a higher figure. These reactions, however, 
are sufficient to show that inosite is unquestionably a polyatomic 
alcohol, closely allied in its chemical relationships to quercite. 

Other saccharine substances, such as cane-sugar, dextrose, sugar of 
milk, and sorbin, react with oxalic acid in a manner altogether dif- 
ferent from that of the polyatomic alcohols. When mixed with the 
acid and heated to a regulated temperature, they produce neither 
carbon dioxide nor formic acid, but the mixture swells up and becomes 
coloured ; after prolonged heating, the whole is finally charred and 
decomposed. J. W. 


Identity of Muscular Inosite and Vegetable Sugars of the 
same Composition. By MM. Tanrer and VILLiERS (Compt. 
rend., Ixxxvi, 486—488).— The authors have already shown the 
identity of inosite with sugar from walnut leaves and French beans. 
Since then they have become acquainted with the sugar extracted 
from ash leaves by Gintl, which is also identical with the others, both 
in composition and crystalline form. For the purposes of com- 
parison, they have measured the angles of the crystals derived from 
these various sources with those of inosite extracted from horse-flesh. 
These measurements are given in a table, and are practically identical. 

The crystals of inosite obtained from horse-flesh were too imperfect 
to allow of many measurements being made. Those obtained, how- 
ever, the authors consider sufficient to show the identity of this sugar 
with the others. The specific gravity of the inosite from walaut 
leaves was found to be at 15°C., 1°524; that from horse-flesh, 1°535 at 
8°C.; that from French beans gave an identical result. It would, 
therefore, appear that inosite is very widely distributed in nature, 
Marmé having shown that peas, green beans, acacia, cabbage, digitalis, 
potato plant, asparagus, and two cryptogams, also contained sugar of 
the same kind. It would, however, be necessary to examine them 
crystallographically, to establish their identity with the others. The 
authors draw attention to the fact that inosite is always accompanied 
by glucose in urine; and that extracted from walnuts or French beans 
is always found crystallised in a fermentable saccharine liquid which 
reduces Fehling’s solution. J. M. T. 


Quercite a Pentad Alcohol. By F. W. Homann (Liebig’s 
Annalen, exc, 282—294).—When quercite is heated with an excess of 
acetic anhydride for 8—10 hours at 100—120°, an amorphous, very 
hygros¢opic mass is obtained, consisting of quercite pentucetate, 
C,H,(OC.H;0);. The same compound is formed by heating quercite 
with an excess of acetyl chloride at 100°. On heating quercite on a 
water-bath with two to three parts of the anhydride until all is dis- 
Solved, the tetracetate CSH,OH(OC,H;0), is formed, which closely re- 
sembles the preceding compound. By using 1°6 parts of quercite, 
10 parts of acetic acid, and 1 of the anhydride, and heating at 170° 
for 10 hours, the diacetate CsH,(OH);(OC2H;0), is formed, which is 
also an amorphous, hygroscopic body. 


400 ABSTRACTS OF CHEMICAL PAPERS. 


By the action of a mixture of one part of concentrated nitric acid 
and 10 parts of sulphuric acid, quercite pentanitrate is obtained, which is 
an almost colourless resinous mass, insoluble in water, but readily 
soluble in absolute alcohol and in ether. It explodes on heating. 
Quercite is not altered by heating it with concentrated hydrochloric 
acid under pressure at 100°. C. $8. 


Compounds of Quercite. By L. Prunier (Compt. rend., lxxxvi, 
338—340).—By the action of hydrochloric acid on quercite, one, three, 
or five molecules of water are replaced by a corresponding number of 
molecules of hydrochloric acid, according to the strength of the acid, 
and the temperature to which it is heated. 

Quercite heated at 100° for three or four days with hydrochloric 
acid, saturated at 10°, yields a monochlorhydrin, C;H,0,.HC10,, in small 
quantity, as a white crystalline body, soluble in ether and in alcohol, 
but is decomposed by the latter and also by water. It melts between 
198—200°. At the same time a viscous substance is formed, which 
is colourless when cold, but turns brown on heating. It is soluble in 
cold absolute alcohol, and from its analyses appears to be quercitane 
monochlorhydrin, C,H,0;HCl. 

At 115°, with hydrochloric acid of the same strength, quercite 
trichlorhydrin, C.H,O..3HCI, is formed. It crystallises in long flat 
needles, which darken in colour when exposed to the air, and melt at 
155°. 

By the continued action of hydrochloric acid on the trichlorhydrin, 
quercite pentachlorhydrin (C,H2.5HCl) is formed in long slender 
needles, which are soluble in alcohol, ether, and benzene, and melt at 
102°. Its empirical formula, C,H,;Cl;, is related to that of benzene 
hexchloride, CsH,.Cl,, one atom of chlorine in which is replaced by 
hydrogen. 

On exhausting the residue (which remained on evaporating the 
mother-liquor, from which the above bodies were obtained, to dryness) 
with alcohol, a body corresponding to quercitane monochlorhydrin 
was obtained, which, when treated with sulphuric acid, gives rise to 
an amorphous, colourless body, very deliquescent and soluble in 
alcohol; this, on analysis, gave numbers corresponding with the 
formula of quercitane, CsH.O,. L. T. O’S. 


Decomposition of Trimethylamine Hydrochloride by Heat. 
By C. Vincent (Compt. rend., Ixxxiv, 1139, 1140).—When an aqueous 
solution of trimethylamine hydrochloride is heated, its boiling point 
gradually rises until it reaches 260°. At this temperature it begins to 
decompose, evolving abundance of gaseous products, whilst a small 
portion of the original substance sublimes. 

In order to examine the products of decomposition, the gaseous 
portion, which was strongly alkaline, was passed into dilute sulphuric 
acid, in which it partly condensed. The permanent gas, which was 
present in large quantity, was separately examined and found to be 
methyl chloride; the condensed portion, on analysis of its chloro- 
platinate, proved to be pure trimethylamine. 

This decomposition proceeds regularly up to 285°, the contents of 
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the retort at that temperature being a mixture of mono- and tri- 
methylamine hydrochlorides. At 305° the mixture has altered, and is 
then composed of monomethylamine hydrochloride and sal-ammoniac ; 
at 320° or 325° everything has sublimed, the sublimate consisting 
entirely of the last-mentioned substances. By exhausting either of 
the last two products with absolute alcohol, a solution of pure mono- 
methylamine hydrochloride can be obtained. 

The author thinks that, inasmuch as trimethylamine hydrochloride 
is obtainable in considerable quantity as a bye-product in some in- 
dustries, it may be conveniently used either as a source of methyl 
chloride, or directly as a means of methylating aniline, since when it 
is heated with that substance, methyl-aniline is produced. J. W. 


Catalytic Action of Carbon Bisulphide on Mixtures of 
Bromine and Acetic or Formic Acid. By C. Hutt and O. 
Mi uiuivuser (Deut. Chem. Ges. Ber., xi, 241—246).—In continuing 
the experiments on this subject described in a former paper (Deut. 
Chem. Ges. Ber., x, 2102), the authors have found that carbon bisul- 
phide not only induces the formation of addition-compounds, but also 
greatly facilitates the production of substitution-compounds, this 
induced action being the more rapid the greater the quantity of bi- 
sulphide present. In all cases, the formation of addition-compounds 
precedes that of substitution-products. 

Experiments with formic acid seem to show that it behaves in the 
same manner as acetic acid, forming with bromine first an addition- 
compound and afterwards a substitution-product, which latter, how- 
ever, breaks up as fast as it is formed into carbon dioxide and hydrogen 
bromide. J. R. 


Formation of Acid Bromides by the Addition of Oxygen 
to Brominated Olefines. By E. Demo. (Deut. Chem. Ges. Ber., xi, 
315—320).—Dibromethylene is converted, by agitation with dry oxygen 
gas, into monobromacetyl bromide : 


BrHC—CHBr + O = CH.Br.COBr, 


the reaction being attended with a rise of temperature from 15° to 55°. 
Tribromethylene, under the same conditions, also unites with 1 at. 
oxygen, with formation of dibromacetyl bromide. 


Br,.C—CHBr + O = CHBr,.COBr. 


In the preparation of tribromethylene from the compound 
CHBr,.CHBr., the author finds that by the action of alcoholic potash 
upon the latter, monobromacetylene and dibromethylene are also 
formed. The best results are obtained by decomposing the tetra- 
bromethane with an alcoholic solution of potassium acetate in pre- 
sence of sodium carbonate. 

Tribromethylene, prepared by either method, boils at 162° and not 
at 130°, as stated by Lennox. Its sp. gr. at 0° is 2°69. C. F. C. 


Trichloracetic Anhydride. By A. CLermontr (Compt. rend., 
Ixxxvi, 337).—By the successive action of phosphorus pentoxide and 
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trichloracetyl chloride on trichloracetic acid, a colourless liquid is 
formed, which readily attracts water and boils at 223°, the reaction 
being— 

C.Cl;0.HO + C,C1;0.Cl = (C,C1,0).0 + HCl. 


It is probably identical with the trichloracetic anhydride of Buckney 
and Thomsen (Ber., x, 698), which is formed by a secondary reaction 


when phosphorus trichloride acts on trichloracetic acid. 
L. T. O'S. 


Bromomucic Acid. By O. R. Jackson and H. B. Hitt (Deut. 
Chem. Ges. Ber., xi, 289—-292).—According to Schmelz and Beilstein, 
when bromomucic acid is boiled with baryta water, it is resolved into 
carbonic acid, monobromacetylene, and the barium salt of muconic acid, 
C,H,03, which is difficultly soluble in cold water. This reaction takes 
place as follows :— 


2C,H.Br.0; + H.O = C,H.0; + C.HBr + 2CO, + SHBr. 


The authors find by a quantitative study of this reaction that, with 
quantities of baryta increasing from 2} to 6 molecules to each molecule 
of bromomucic acid, the quantity of the difficultly soluble barium salt 
increases, whilst the amounts of barium carbonate, hydrobromic acid, 
and hydrocarbons decrease in the same proportion. The bromacetyl- 
ene and hydrobromic acid were absorbed by passing the gases through 
an ammoniacal solution of cuprous oxide, and determined, the former 
by the amount of hydrocarbons set free by heating the red compound 
formed with hydrochloric acid ; the latter by the amount of ammonium 
bromide produced. 

The further study of the so-called muconic acid formed by the action 
of baryta-water on bromomucic acid, and the analysis of its lead salt, 
which is obtained as a white precipitate on adding lead acetate to its 
barium salt, shows that the acid in question is really malonic acid, and 
that the lead salt has the composition, PbC,;H,O;. The lead salt on 
standing becomes crystalline, the crystals consisting of small rhombic 
plates. The silver salt is obtained in the form of small, short needles. 
The acid prepared from the lead salt by the action of sulphuretted 
hydrogen is easily soluble in water, and crystallises from its aqueous 
solutions in rhombic, leafy tables, which melt at 131°5°—132°, as 
found by Heintzel (Ann. Chem. Pharm., cxxxix, 132). 

The authors have likewise found that by the action of baryta-water 
on bromomucic acid, barium bromide and barium formate are 
produced, and think that the following equation is the most probable 
expression of the reaction :— 


C,H.Br.0, + 3H.O = C3H,0, + CH.O, + 2HBr. 
P. P. & 


Decomposition of Acetoacetic Ethers. By J. WisLicenus 
(Liebig’s Annalen, exc, 257—281).—The author has already shown, 
that by the action of alkalis on these ethers, not only ketones, carbon 
dioxide, and alcohol are formed, as Duppa and Frankland have found, 
but also that a certain portion is resolved into acetic acid and a sub- 
stituted acetic acid. In order to ascertain under what conditions 
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these reactions take place, he has made a great number of experiments, 
from the results of which he concludes that ketones are chiefly pro- 
duced when the ethers are boiled with baryta-water or a dilute solu- 
tions of caustic potash, whilst an excess of concentrated alkali 
yields principally fatty acids. Ethylic ethylacetoacetate yields ketones 
more readily, and acids less easily than ethylic diethylacetoacetate, 
whilst the ethylic ethers of methylacetoacetic and dimethylacetoacetic 
acids behave just in the opposite way. Cc. 8 


Action of Sodium on Ethyl Ethoxyacetate. By M. Conrap 
(Deut. Chem. Ges. Ber., xi, 58—60).—Ethylic ethoxyacetate, diluted 
with an equal bulk of benzene, and gently heated over the water-bath, 
dissolves about 16 per cent. of its weight of sodium, evolving hydro- 
gen, and turning thick and brown. The product, after treatment with 
acetic acid, yields by distillation an oily body, boiling at about 245°, 
and agreeing in composition with the formula, C,H,,0;. The author 
believes this substance to be ethylic ethoxyacetyl-ethoxyacetate, 
CH,OC.H;.CO.CHOC.H;.COOC,H;, and that it is formed by a reac- 
tion precisely analogous to that by which ethylic aceto-acetate is 
formed from ethyl acetate. 

The compound gives a fine violet coloration with ferric chloride. It 
dissolves sodium, and forms a barium-compound insoluble in water. 
When boiled with acids, it gives off carbon dioxide ; and when heated 
with alkalis it is resolved into ethoxyacetates and ethyl alcohol. 

J. R. 

Oxidation-Products of Stearolic Acid. By L. Limpacu 
(Liebig’s Annalen, exe, 294—304).—Pure oleic acid from oil of almonds 
was converted into the dibromide by Overbeck’s method, and heated 
with a solution of 4 mols. of potash in alcohol for 12 hours in a flask 
connected with a reversed condenser. On decomposing the product 
with hydrochloric acid, pressing the crystalline mass between filter 
paper, to remove some monobromoleic acid, and crystallising from 
alcohol, pure stearolic acid, melting at 46°, was obtained. The mono- 
bromoleic acid produced in the reaction was heated with alcoholic 
potash at 150° for 6—8 hours, and thus a further yield of stearolic 
acid was obtained. 

By oxidising stearolic acid with fuming nitric acid, Overbeck ob- 
tained stearoxylic acid, C;sH;,0,, azelaic acid, CyH,.O4, and the alde- 
hyde, C,H,,O; of the latter ; but on repeating this experiment and sepa- 
rating the product by Overbeck’s method, the author obtained azelaic 
acid, stearoxylic acid, pelargonic acid, and nitrosopelargonic acid, 
C,H,,0.(NO).2, which was discovered by Chiozza, but could not detect 
an aldehyde of azelaic acid among the products. C. S$. 


Tribromolactic Acid, Bromalide, and @-Monobromacrylic 
Acid. By O. Wartacn and J. Reinecke (Deut. Chem. Ges. Ber., x, 
2128—2132).—When tribromolactic acid is prepared by Pinner’s pro- 
cess, and carefully purified, it forms a crystalline mass, melting at 
141—143° ; the crude acid, however, is fluid. The ethylic ether, 
CBr;.CH(OH).COOC,H; crystallises in needles. Similarly the tri- 
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bromethylidene and trichlorethylidene ethers are solid bodies, fusing 
respectively at 158° and 132—135°, and indicated by the formule, 


CBr.CH <go9>CH.CBn and CBr. CH< po )>CH.COh; 
whilst the tribromethylidene ether of trichlorolactic acid, 
CC1.CH< go 9 >CH.CBr, 
isomeric with the latter, melts at 149—150°, and the tribromethylidene 
ether of lactic acid, CH;.CH< an o> CH.CHBr;, at 95—97°. 


When the chloralide of tribromolactic acid, fusing at 132—135°, is 
submitted to the action of reducing agents, it does not form dibrom- 
acrylic acid as might be expected, but gives rise to monobromacrylic 
acid, melting at 115—116°, after crystallisation from ether or chloro- 
form, and forming a silver salt crystallisable from dilute alcohol. This 
acid must necessarily possess the constitution, CHBr—CH.COOH, 
i.e., it isthe B-acid ; Philippi and Tollens have found that the a-acid, 
CH.—CBr.COOH (prepared from «-dibromopropionic acid), melts 
at 69—70°, whilst Wagner and Tollens describe the A-acid (from 
8-dibromopropionic acid) as melting at the same temperature as the 
a-acid, and much resembling it ; whence it appears that the bromacrylic 
acid of these latter chemists really was the a-acid, which may result 
by depriving 8-dibromopropionic acid of the elements of HBr just as 
readily as 8-bromacrylic acid. 

The chloracrylic acid obtained by Pinner from trichlorolactic acid, 
and by the anthors from the chloralide of that acid, melts at 84—-85°, 
and is clearly the 8-acid, CHCI—CCI.COOH, whilst the acid pre- 
pared by Beckurts and Otto from a-dichloropropionic acid, is neces- 
sarily the «-acid, CH,—CCl.COOH; they describe the acid as fluid, 
and boiling at 176—181°. Since the acid prepared by Werigo from 
6-dichloropropionic acid, and fusing at 64—65°, is presumably not the 
8-chloracrylic acid, but the a-acid (by analogy with the bromo-acid), it 
would seem that Beckurts and Otto’s product was slightly impure, and 
hence did not crystallise readily, and that probably, if it were obtained 
crystallised, the crystals would melt at 64—65°. C. R. A. W. 


New Products from Coal Gas. By L. Tuompson (Chem. 
News, xxxvii, 95).—When coal gas, containing a large proportion of 
carbon bisulphide has been passed for some days through a solution 
of mercuric cyanide in caustic potash, a white precipitate is pro- 
duced, and on continuing the current of gas, the precipitate finally 
becomes of a beautiful scarlet colour. The production of this body 
was found to be due to the presence in the coal gas of carbon bisul- 
phide, from which it can be prepared directly, by boiling mercuric 
oxide with a solution of potassium cyanide, adding a strong solution 
of the hydrate, and when cold, agitating with carbon bisulphide, and 
gently warming. When washed and dried, it resembles vermilion in 
colour, but the tint is not so violet. It sublimes on the application of 
heat to a jet-black mass, but re-acquires the red colour when it is 
finely powdered. It is unaffected by acids, except aqua regia, and 1s 
not altered in colour by hydrogen sulphide. It is suggested to call 
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this body ponselion. The white precipitate which is first formed on 
adding the bisulphide, consists, when washed and dried, of a grey-white 
powder, which explodes with great violence when it is heated to about 
400° F., depositing much soot-like substance ; it is called cyanone. The 
cyanogen-compound, which in cyanone is united to mercury, has been 
transferred to copper, forming an equally explosive substance, but 
which is destroyed by ammonium hydrosulphide. A. J. C. 


Action of Carbonyl Chloride on Toluene, in Presence of 
Aluminium Chloride. By E. Aporand J. Crarrs (Deut. Chem. 
Ges. Ber., x, 2173).—When toluene (200 grams) and carbonyl chlo- 
ride (130 grams) are mixed (by absorption of the gas), and aluminium 
chloride added little by little, for ten minutes, paratoluyl chloride is 
formed ; for on adding water, shaking the acid liquid with ether, and 
the benzene solution with potash, and working up the two extracts 
together, paratoluic acid, melting at 177—178°, is produced, the re- 
action being parallel to that previously shown to take place with 
benzene :— 


C.H,(CH;) + COCl, = HCl + C.Hy ' . 


When the reaction is pushed on as far as possible, diparatolyl ketone, 
CH;.C;H;.CO.C;H;.CH;, is formed. This compound boils at 333— 
233°5° (not corrected), and by oxidation with chromic acid is converted 
into tolylbenzoie acid, CH3.C.Hy.CO.C;Hy.COOH, melting at 228°, 
and a benzophenone-dicarbonie acid, COOH.C,H,.CO.C,H,.COOH, 
melting and subliming at upwards of 300°. No benzoic, «-toluic, or 
phthalic acid is formed, proving the absence of ketones of the forms 
C;H;.C H2.CO.CH2.C;H;, or CysH;.CH2.CO.C;Hy.CH,. On fusion with 
caustic potash for some hours, almost the theoretical quantity of para- 
toluic acid is formed. C. R. A. W. 


Oxidation of Ethyltoluene. By H. N. Morse and Ira 
ReMsEN (Deut. Chem. Ges. Ber., xi, 224—229).—Para-ethyltoluene 
treated with bromine yields a substitution-compound, which is con- 
verted by oxidation with chromic acid into bromoparatoluic acid, 
identical with that described by Jannasch and Dieckmann (Liebiq’s 
Annalen, elxxi, 84). The authors assign to the substitution-compound 
the formula, C,H;.CH; : Br: C.H;=(1: 2:4). The oxidation of the 
ethyl- and not of the methyl-radicle in this compound, is supposed to 
be due to the fact that the latter occupies a position adjacent to the 
bromine-atom, and is thereby protected from oxidation. J. KR. 


Nitro-compounds. By A. Lausenneimer (Deut. Chem. Ges. 
Ber., xi, 303—306).—The author has previously shown (Deut. Chem. 
Ges. Ber., ix, 1826) that caustic soda and ammonia decompose ortho- 
dinitro-derivatives, replacing one of the nitro-groups by hydroxyl or 
by NH.. In the present paper, he shows that by the action of ammonia 
on dinitrochlorobenzene, nitrochloraniline and ammonium nitrite are 
formed, and not, as might be expected, from the formula for the nitro- 
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group, NES. an isomeride of ammonium nitrite, derived from 


the acid, H_N<0>. W. C. W. 


Action of Iodine Chloride on Aromatic Amines. By A. 
Micnaet and L. M. Norton (Deut. Chem. Ges. Ber., xi, 107—116). 
—The authors give an historical sketch of the use of iodine chloride 
to prepare iodo-substitution-compounds. Its use for this purpose 
was first proposed by Schiitzenberger, who, by its action on sodium 
_ benzoate, obtained moniodo- and diiodo-benzenes. 

An acetic acid solution of acetanilide, treated with one molecule of 
iodine chloride, yields iodoacetanilide as a dark crystalline precipitate. 
Iodoacetanilide, C;H,I.NHC,H;0, dissolves easily in hot water, crys- 
tallising from such solutions in white rhombic plates; alcohol and 
glacial acetic acid dissolve it also. 1t melts at 181°5°. By boiling it 
with hydrochloric acid and treating the salt so formed with ammonia, 
moniodaniline, melting at 60°, is obtained, showing that iodine chloride 
acts in a similar manner to bromine and chlorine, producing a para- 
compound. 

Para-iodo-acetanilide is decomposed by concentrated nitric acid, 
with separation of iodine. When a solution of the acetanilide in 
glacial acetic acid is treated with nitric acid, however, it yields a 
nitro-iodanilide, which crystallises from alcohol in orange-yellow 
needles, and melts at 122°. Para-iodo-nitranilide, C;H;[N.O., dissolves 
only sparingly in water, more freely in alcohol and glacial acetic acid, 
and does not unite with hydrochloric acid to form salts. 

Iodine chloride reacts on acetanilide so as to produce only moniodo- 
compounds ; its action on a solution of aniline in glacial acetic acid is, 
however, different, a mixture of moniod- and di-iodanilines being 
produced. The di-iodaniline is separated from the mono-derivative 
by distilling it in a current of steam. C,H;I,.NH, crystallises from 
its alcoholic solutions in long white needles, melting at 95—95°5°, 
and solidifying again at 63°. It is insoluble in water, but soluble in 
alcohol and glacial acetic acid. Its basic properties are very feeble, 
the hydrochloride being decomposed by water into base and hydro- 
chloric acid. 

By the action of 3 mol. of iodine chloride on 1 mol. of aniline 
dissolved in hydrochloric acid, tri-iodaniline, C,;H,1;.N H,, is formed, 
which crystallises from glacial acetic acid in long white needles, melting 
at 185°5°, and solidifying again at 146°. Itis insoluble in water, dissolves 
in hot hydrochloric acid, from which solution it separates on cooling ; 
hot alcohol and carbon bisulphide also dissolve it. Tri-iodaniline is 
volatilised by a current of steam; it is identical with a product ob- 
tained by Stenhouse in a somewhat similar manner (Ann. Chem. 
Pharm., exxxiv, 213). ; 

By the action of 3 mol. iodine chloride on 1 mol. of meta-ni- 
traniline, dissolved in hydrochloric acid, di-iodometanitraniline, 
CsH,I,N.0,, is obtained, which crystallises from hot alcoholic solutions 
in long needles, insoluble in acetic ether, and melting at 145°5°. It 
possesses feeble basic properties, and dissolves in nitric acid without 
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separation of iodine. A moniodo-nitraniline appears to be formed 
at the same time; it is soluble in acetic ether, which property may be 
used to separate it from the diodo-compound : it crystallises in tabular 
crystals, and melts between 85° and 95°. 

When 3 mol. of iodine chloride react on 1 mol. of paranitraniline 
dissolved in hydrochloric acid, two substituted iodo-compounds are 
formed, which are separated by their different solubilities in hot 
water. 

Moniodo-paranitraniline, CsHsN2102, is easily soluble in hot water, 
crystallising from its aqueous solution in canary-yellow needles, which 
dissolve easily in hot alcohol, and melt at 105°5°. Its hydrochloride 
is decomposed by water. 

Di-iodo-paranitraniline, Cs.H,I,N20., is difficultly soluble in hot water, 
and is formed only in small quantities. It is obtained alone, when 
2 mol. of iodine chloride act on 1 mol. of paranitraniline dissolved 
in chloroform. It crystallises from alcohol in bright yellow needles, 
which exhibit a blue reflection, and melt at 243—244°. Chloroform, 
acetic ether, and nitrobenzene dissolve it. It possesses no basic pro- 

erties. 

, Di-iodo-paratolwidine, C;H,I,N2, is obtained by the action of iodine 
chloride on a solution of paratoluidine in hydrochloric acid ; it crys- 
tallises from alcohol in long branching needles, melting at 124°5°, and 
is slightly soluble in hot water, and easily in alcohol. . F. D 


Action of Acid Chlorides on Amido-derivatives. By H. 
Hiipner (Deut. Chem. Ges. Ber., x, 2165).—Succinic chloride and 
benzanilide, when heated together, give rise to a base containing no 
oxygen; similarly acetanilide forms a base, C2HN,, readily crystal- 
lisable, melting at 132—133°, diacid, the hydrochloride being 
CosH2sNy.2HCl, and the nitrate C.pH..N,.2HNO;: both these salts are 
crystallisable. It is probable that these are special cases of a general 
reaction, for acetyl chloride also forms crystallisable products with 
acetanilide and benzanilide. C. R. A. W. 


Ferrocyanides of the Amine Bases. By E. Fiscuur (Liebig’s 
Annalen, exe, 184—187).—Acid solutions of amine salts give, with 
potassic ferrocyanide, difficultly soluble acid salts of the general 
formula R,H,FeCy,; those of the ammonium bases are the most in- 
soluble, and those of the tertiary, secondary, and primary amines, differ 
in their degree of solubility, the acid ferrocyanides of the primary 
amines being the most soluble. This difference in the solubility of 
these salts affords a means of separating these bases, since they are 
decomposed by alkalis, with formation of an alkaline ferrocyanide and 
the free base, which may be removed by distillation. In case of an 
ammonium base, the insoluble acid ferrocyanide, suspended in water, 
is treated with cupric sulphate, the solution filtered, and the excess of 
copper sulphate removed from the filtrate by baryta-water: after the 
excess of the latter has been precipitated by carbon dioxide, the 
filtrate yields on evaporation the carbonate of the ammonium base. 

Aniline ferrocyanide, obtained by precipitation of an acid solution of 


an aniline salt with potassic ferrocyanide, separates out from concen- 
2f2 
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trated solutions in colourless prismatic crystals, easily soluble in hot 
water, and crystallising out on cooling. 

Dimethyl-aniline ferrocyanide, [C>5H;N(CHs)2 ]2HyFeC,Ng, is obtained 
in a similar manner as a difficultly soluble precipitate, crystallising 
from hot aqueous solutions in colourless plates which, like all these 
salts, become blue on exposure to the air, owing to the formation of 
Prussian blue. The amines of the fatty series differ from those of the 
aromatic series, the tertiary amines being the first to form difficultly 
soluble ferrocyanides, and therefore can be separated from a mixture 
containing at the same time primary and secondary bases. 

Triethylamine ferrocyanide, [(C2H;)3N ]2HiFeC,Ne, forms colourless, 
shining plates. 

The acid ferrocyanides of the ammonium bases, both of the fatty 
and aromatic series, are precipitated from strongly acid solutions of 
their iodides, chlorides, and sulphates, by potassic ferrocyanide. 

Tetramethylammonium ferrocyanide separates from hot water in 
crystals, having the composition [(CH;),N ],H,FeC,N, + 2H,0. 

Dimethylethylphenylammonium ferrocyanide has the composition 
[C.H;(CH3)2C2H;.N |,;H;.Fe(CN).2 + 2H,0. 

Diethylphenylazonium ferrocyanide is a difficultly soluble compound, 
and has the composition [C,;H;N2H.(C,H;)2|;H;Fe,CyNy» + 2H.0. 

YF. me 

Addition of Hydrogen Cyanide to Benzoylanilide. By C. 0. 
Cron (Deut. Chem. Ges. Ber., xi, 247—249).—When a solution of 
potassium cyanide is added to a mixture of benzaldehyde and aniline 
(or aniline hydrochloride) dissolved in alcohol, the liquid at once turns 
milky, evolves hydrogen cyanide, and deposits a heavy brown oil, 
which afterwards solidifies. The product of the reaction is soluble in 
alcohol, ether, and carbon bisulphide, crystallises in yellowish or white 
silky needles, sublimes in delicate white needles, and distils with water. 
It is insoluble in soda-ley and in dilute acids, but is decomposed by 
the latter when hot. It melts at 82°. The composition of the body 
agrees with the formula C,,H,,.N, = C),HiiN + CHN, and its forma- 
tion is represented by the equation C;H,O + C,H;N + CHN — 
H,.O = CyH,.N2. 

A body, of the formula C,;H,,N, was obtained by Laurent and 
Gerhardt by the action of benzaldehyde on aniline, and was called by 
them ‘ benzoylanilide” (Compt. rend., 1850, 117). The same body 
was afterwards examined by H. Schiff, who doubled its formula and 
regarded it as ditoluylene-diphenyl-diamine, N.(C;H,)2(C¢H;)2 (Liebiy’s 
Annalen, exxxvi, 34:3). 

The author finds that benzoylanilide obtained by the reaction of 
benzaldehyde with aniline combines directly with hydrogen cyanide, to 
form a compound identical with that described above, which may, 
therefore, be regarded as benzoylanilide hydrocyanide. Moreover, the 
latter is resolved by heating with water or hydrochloric acid into 
hydrogen cyanide and benzoylanilide. 

The foregoing results show that benzaldehyde differs from chloral in 
its behaviour with aniline and potassium cyanide (see this Journal, 
1876, i, 376, ii, 66; 1877, i, 67). The author is examining the beha- 
viour of other aldehydes under similar conditions. J. R. 
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Substituted Thiamides. By H. Leo (Deut. Chem. Ges. Ber., x, 
2133).—When sulphuretted hydrogen acts on benzanilide chloride, 
C;H;.CCILNC,H;, hydrochloric acid is evolved, and thiobenzanilide, 
C,;3H.NS, is formed ; after crystallisation from alcohol and ether, this 
compound melts at 95—97°. Similarly thiobenzotoluide, melting at 128°5 
—129°5°, is obtained from benzotoluide chloride; and thioacetanilide, 
melting at 74°5—76° from acetanilide chloride. The chlorides from 
which these thiamides are formed are readily obtained by acting on 
benzotoluide and acetanilide with phosphorus pentachloride. These 
thiamides appear to be weak acids, being soluble in aqueous soda 
solution and precipitable from these solutions by acids; in this way 
they are readily separable from ordinary aciamides. 

Iodine has no action on thiobenzanilide, nor can it be saponified by 
aqueous hydrochloric acid; alcoholic potash at 150° regenerates 
benzanilide: on fusing it with aniline hydrochloride, benzenyl-dipheny!- 
amidine is formed: when it is heated alone to above 360°, sulphuretted 
hydrogen is evolved, and a yellow-brown distillate is obtained from 
which crystals separate, melting at 111°5—112°5°, and containing 
C.,H»N.S2. Ethyl sulphydrate has no action on benzanilide chloride. 

C. R. A. W. 

Derivatives of Benzenemetadisulphonic Acid. By Dr. G. 
HEINZELMANN (Liebig’s Annalen, exe, 222—229).—(1.) (a) Nitro- 
benzenedisulphonic Acid.—The basic barium salt of this acid, formed 
by the action of barium hydrate on the neutral salt, crystallises in 
slightly yellow, easily soluble needles, having the composition 
CiHls | ($0) Bq, BAH20..15H10. The basic lead salt is produced by 
treating a solution of the neutral salt with lead acetate ; it crystallises 
out on the sides of the vessel in hemispherical masses formed by 
union of needles; is insoluble in cold water, and difficultly soluble in 

; ae NO, 91 
hot water. It has the composition Cus | (SO,)sPbE >? + 23H,0. 

(2.) Diazo-compounds of (a) Amidobenzene-disulphonic Acid.—The 
neutral salts of amidobenzene-disulphonic acid, when treated with 
nitrous acid, are converted into the diazo-compounds, and the author 
has shown (Deut. Chem. Ges. Ber., ix, 1534) that they have the consti- 

N 
tution SO,M’C.H¢ DN, and not that attributed to them in a 
SO; 
former publication (Ann. Chem. Pharm., clxxviii, 173). Barium 
(«) amidobenzenedisulphonate yields, on heating its aqueous solution 
with nitrous acid, a gelatinous mass, from which a body crystallising 
in prisms is obtained ; it is difficultly soluble in cold, more easily in hot 
water. Aualysis shows its composition to be— 


. N—N—HN - 
Cells | ($0,),BaBa(S0,), } C#Hb + 7HLO. 
Heated with water to 80—90°, it gives off nitrogen. 
A lead salt having the composition— 


7 { N=N—HN 
C.H; { (SO;),Pb.Pb(SO3)2 } C,H; + 4H,0, 
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may be obtained in a similar manner. It crystallises in slender 
needles, and is difficultly soluble in water. If nitrous acid gas be 
passed into the solution for some time, and alcohol added, a salt crys- 
tallises out in needles having the composition— 
N. 
Ny 
C,H;,—S0;/“ Pb + 3H,0, 
SO; 2 

which is identical with one already described by the author (op. cit.). 

(3.) (8) Amidobenzenedisulphonic Acid.—The neutral potassium 
salt, C;H;(NH,)(SO;K2)2.H.O, crystallises in quadrangular and hex- 
agonal columns, and is easily soluble in water. The acid barium salt, 
(C,H;.NH,.SO,;H.SO,;).Ba.H.0, has been described by the author 


(loc. cit.) as having two molecules of water of crystallisation. 
The neutral 8-amidobenzenedisulphonates yield, with nitrous acid, 


diazo-compounds having the composition SO;M’.CsH.< 
Ss 


not form any mediate compounds like those obtained from the 
(a) amidobenzenedisulphonic acid. 

(4.) (8) Bromobenzenedisulphonic Acid.—The salts of this acid are 
obtained by treating the salts of 6-diazobenzenedisulphonic acid with 
hydrobromic acid. 

The potassium salt, C,H;Br(SO;K).H,0, crystallises in hard, white, 
wart-like masses. 

(8) Bromobenzenedisulphochloride, C;H;Br(SO.Cl)2, is formed by 
the action of phosphorous chloride on the potassium salt. It crystal- 
lises from ether in thin shining plates united to warty or scaly masses, 
and melts at 103°. When the chloride is treated with ammonia, the 
amide is formed, having the composition C;H,Br(SO,NH,)>. It is diffi- 
cultly soluble in cold, easily in hot water, crystallising from the latter 
solution in white needles which melt at 239°. Pr. PF. B 


Xylenesulphonic Acids and Xylenols. By O. JacosseN 
(Deut. Chem. Ges. Ber., xi, 17—29).—Metaxylenesulphonic Acid, 
C.,H,SO;.H = C,.CH;.H.CH;.SO;H.H».—This acid was prepared from 
the amido-compound melting at 137°; it usually crystallises in long 
flat plates containing two molecules of water. Its constitution was 
determined by distillation with potassium cyanide and digestion with 
hydrochloric acid, which converted it into xylic acid, melting at 125°. 
The bariwm salt, (C;H,SO;),Ba, prepared by cooling a saturated boiling 
solution, separates in small rhombic, anhydrous plates, or, if obtained 
by the. slow evaporation of a more dilute solution, in large hemi- 
spherical groups of rhombic plates. The sodiwm salt is very soluble 
in water, and separates from its aqueous solution in small anhydrous 
scales. It is less soluble in alcohol, and crystallises from its alcoholic 
solution in large glittering plates. The zinc salt, (CeH»SO;).Zn + 9Aq, 
forms easily soluble star-shaped groups of needles, or occasionally long 
rhombic prisms. The copper salt, (CsHSO;),Cu + 6Aq, crystallises 
easily in large, clear, brown, rhombic tables. The sulphochloride, 
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C.:H,SO.Cl, melts at 34°, and solidifies to a crystalline mass. With 
ammonia it yields the amido-compound, melting at 137°. 

Metaxylenesulphonic acid, CsH,SO,H = C,.CH;.S0O;H.CH;.H;, was 
obtained from the corresponding amido-compound melting at 95—96°, 
but could not be crystallised. By the successive action of potassium 
cyanide and hydrochloric acid, it is converted into a new acid isomeric 
with xylic acid, and melting at 100°. The salts of the second sulphonic 
acid are more readily soluble in water than those of the previous acid, 
and crystallise with less facility. The barium salt forms microscopic 
star-like groups of anhydrous crystals. The potassium salt separates 
in small glittering needles from a concentrated aqueous solution. The 
copper salt crystallises in brown needles containing water. The swl- 
phochloride forms an oily liquid, which does not solidify at 0°, and 
is converted by treatment with ammonia into the corresponding 
amido-compound, C,H,SO,NH,, melting at 95—96°. The amide, 
CsH,SO,NH, melting at 123°, described by Wittig and Poste, does 
not appear to exist. (Iles and Ira Remsen thought the higher melting 
amide probably had the constitution 1 : 2 : 3 (this Journal, 1877, ii, 
776), and the other the constitution (1 : 3: 4)). 

Paraa ylenesulphonic acid, C,H,SO;H, pin usually in very 
large flat prisms containing two molecules of water. Its difficultly 
soluble barium salt, and the finely crystalline sodium salt have been 
already described (this Journal, 1877, ii, 600). The potassium salt, 
CsH,SO;K + H,0, forms fine groups of flat needles; the copper salt, 
(C,H,SO;).Cu + 8H,O, forms large clear-blue triclinic prisms, and the 
zinc salt, (CsH,SO;).Zn + 10H,O, long needles. The sulphochloride, 
C .H,S0.Cl, crystallises in large flat prisms, which melt at 24—26°. 
The amide, C,H,SO,.NH;, melts at 147—148°, is readily soluble in 
alcohol, but with difficulty in hot water, and crystallises in splendid 
long needles. Paraxylensulphinic acid, C;H,SO.H, is a crystalline 
body melting at 84—85°, and easily soluble in ulcohol and ether, but 
with difficulty soluble in water. 

Orthoxylenesulphonic acid, CsH,SO;H = C,.CH;.CH;.H.SO;H.H,, 
crystallises in long flat prisms or rectangular tables. Its principal 
derivatives have been already described (Chem. Soc. Jour., 1877, ii, 601). 

Metaxylenol, CSH,OH=(1 : 3: 4), is a colourless, oily liquid, with a 
strong phenol odour, and refracts light strongly. Its sp. gr. at 0° is 
10362, and it boils constantly at 211°5° (bar. 766 mm.). It is freely 
miscible with ether and alcohol, but very slightly soluble in water. Its 
aqueous solution gives a fine pure blue colour with ferric chloride, and 
the alcoholic solution a splendid dark-green coloration. Its sodium 
compound, C,H,ONa, is soluble in water and in a concentrated solu- 
tion of sodium hydrate. Monvbromometaxylenol, C,HgBrOH, is a 
colourless oily liquid; dibromometaxylenol forms long delicate colour- 
less crystals, melting at 73°; and tribromometaxylenol crystallises 
from boiling alcohol in long colourless needles, melting at 179°. 
When treated with sulphuric acid, metaxylenol forms two sulphonic 
acids ; these yield barium salts which can be separated from each other 
by fractional crystallisation. The bariwm salt of one of these acids 
crystallises in rhombic plates or rectangular tables, both of which are 
anhydrous. It is soluble with difficulty in cold water, but, with great 
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care, in hot water. The potassium salt forms fine groups of anhydrous 
scales, soluble with difficulty in cold water, and the sodium salt crys- 
tallises in large anhydrous tables. The bariwm salt of the other sul- 
phonic acid forms microscopic needles, more soluble in cold water 
than the former compound. The corresponding sodium salt crys- 
tallises from a very concentrated solution in a mass of scales containing 
four molecules of water. 

The acetyl derivative, C,H ,.OC.H,;0, is a colourless liquid, boiling at 
226°, and methyl metaxylenate, CsHy.OCH,, is a colourless liquid boiling 
at 192°, and having a feeble aromatic odour. 

Metazylenol, (1 : 2: 3), forms glittering crystals, which melt at 74°5°, 
and boil at 211—212°. It yields a tribromo-derivative which crys- 
tallises from hot alcohol in long yellow needles melting at 175°. 
With concentrated sulphuric acid it yields two isomeric sulphonic 
acids: the barium salt of only one of these is crystalline. 

Parazylenol is a crystalline body resembling phenol. It melts at 
74°6° and boils at 211°5° (bar. 762). Its aqueous solution is not 
coloured by ferric chloride. The sodium derivative, C,Hs.ONa, forms 
white crystalline plates, which dissolve slowly in concentrated solution 
of sodium hydrate. Monvobromoparuaylenol, C,HsBr.0H, forms a 
colourless crystalline mass, melting at 87°. Tribromoparazylenol, 
C;H,Br;.0H, crystallises from hot alcohol in long needles of an intense 
golden-yellow colour, and melting at 175°. Purawylenolsulphonic acid, 
C,H,.OH.HSO;, is obtained by dissolving paraxylenol in warm sul- 
phuric acid. It crystallises in small plates containing water. Its 
barium salt forms masses of microscopic anhydrous needles, and its 
sodium salt crystallises in fine large rhombic deliquescent tables. 

The acetyl derivative, CsHy.OC,H;0, is a colourless liquid with a 
faint odour, boiling at 237° (bar. 768 mm.), and having a sp. gr. of 
10264 at 15°. Methyl paraxylenate, CsHy.OCHs, is a colourless oily 
liquid boiling at 194° (bar. 772 mm.). 

Orthoaylenol, (1: 2:4), crystallises from its aqueous solution in very 
long needles, and from its solution in dilute alcohol in rhombic octa- 
hedra. It melts at 61°, and boils at 225° (bar. 757 mm.). The sodium 
derivative, C,Hy.ONa, dissolves with great difficulty in an aqueous 
solution of caustic soda, and crystallises in masses of glittering 
needles. 'ridromorthoxylenol, C,H Br;.OH, crystallises from hot 
alcohol in delicate snow-white crystals, melting at 169°. The barium 
salt of the sulphonic acid is soluble with difficulty in cold water, and 
the sodium salt crystallises in anhydrous long flat prisms. With ferric 
chloride the salts of the orthoxylenolsulphonic acid gave an intense 
violet colour. E. 


Oxidation of Xylene-sulphonic Acids. By M. W. Iuzs and 
Ira REMSEN (Deut. Chem. Giles. Ber., xi, 229—232). In former papers 
the authors have described the preparation of three amides of xylene- 
sulphonic acid, two of which have since been examined by Jacobsen 
(Deut. Chem. Ges. Ber., x, 1015). The thied amide, which has not yet 
been obtained pure, proves to be a derivative of para-xylene. It yields, 
by oxidation with sulphuric acid and potassium bichromate, an acid 
which crystallises in long silky needles melting at 267°, and dissolving 
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freely in boiling water and in alcohol. The new acid yields para- 
toluic acid when heated with strong hydrochloric acid in sealed tubes, 
and is therefore regarded as sulphamido-paratoluic acid, CoH;.CH; 
SO.NH, : COOH = 1:2:4. The following salts of this acid have 
been prepared. They all crystallise in needles and dissolve easily in 
water :— 

Barium salt, (CsH;.CH;.SO,NH.COO).Ba + 2H,0. 

Calcium salt, (CeH3.CH;.80,.NH, COO).Ca + 4H,0. 

Manganese salt, (Cg6H3.CH;.80.NH».COO).Mn + 5H,0. 

Further examination of sulphamido-metatoluic acid has shown that 
it melts at 248°, and not at 235° as previously stated. It crystallises 
from alcohol, in which it is easily soluble, in peculiar curved prisms. 
Its sodium, copper, cobalt, calcium, silver, and barium salts all crystal- 
lise in needles and dissolve easily in water. 


On Pseudocumenol and the Constitution of Pseudocumene- 
sulphonic Acid, Durene, &c. By A. Reuter (Deut. Chem. Ges. Ber., 
xi, 2)-—32).—Pseudocumenol, C,Hy,.OH, is a white crystalline body, 
melting at 69° and boiling at 240°; it is nearly insoluble in cold 
water, but easily soluble in alcohol and ether. Its aqueous solution 
does not produce any coloration with ferric chloride. 

Monobromopseudocumenol forms long colourless needles, melting at 
32° and boiling with decomposition at 250°. 

Dibromopseudocumenol crystallises from hot alcohol in large colour- 
less needJes, melting at 149—150°. 

Pseudocumenesulphonic acid forms small glittering needles. Its 
barium salt is soluble with difficulty and forms glittering plates. The 
potassium and zine salts crystallise in large long ‘plates. 

Oxyxylylic acid, CsH,(CH;).(OH).COOH. When pseudocumenol 
is fused with potash, and the product is decomposed by hydro- 
chloric acid, and extracted with ether, it yields an oxyaylylic acid, 
which, when pure, crystallises from a hot aqueous solution in groups 
of needles or small rhombic prisms. The crystals are very easily 
soluble in alcohol and ether. It melts at 195° and readily sublimes. 
Its bariwm salt forms small crystals and the calciwm salt an amorphous 
mass. The calcium salt on being distilled yields metaxylenol (1: 3: 4), 
agreeing with Jacobsen’s description (this Journal, p. 411). From this 
basis therefore the constitution of the bodies described above must be 
as follows :—Oxyxylylic acid, (CH;:CH;;OH:COOH = 1: 3 : 4: 6); 
Pseudocumenol, "(CHs: CH;:0H:CH; = 1:3: 4: 6); Pseudocumenol- 
sulphonic acid, (CH;:CH;:S0,H:CH, = = 1:3: 4: 6). 

When a mixture of potassium pseudocumenesulphonate and sodium 
formate are fused, durylic acid or an isomeride is formed. This new 
acid is only slightly soluble in hot water, still less so in cold water, 
but easily soluble in alcohol or ether and moderately soluble in ben. 
zene. It crystallises from alcohol in compact glittering prisms and 
from benzene in long needles. It melts at 149° “and sublimes in long 
delicate needles. It is therefore identical with durylic acid, CHO. 
It follows therefore that durene, C,;H.(CHs;),, must possess the con- 
stitution 1:2:4:6. This therefore confirms the view which Jannasch 
has adopted as probable (this Journal, 1877, ii, 751). E. N. 
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Derivatives of Pseudocumenesulphonic Acid. By J. Rup. 
LOFF (Deut. Chem. Ges. Ber., xi, 32).—Pseudocumolsulphochloride, 
C,H,,.S0:Cl, crystallises in large, transparent, monoclinic prisms, 
melting at 61°. 

Pseudocumolsulphinic acid, Cp)H,,.SO.H, forms long needles, melting 
at 98°, which, when pure and dry, do not oxidise in the air. Its sodium 
salt crystallises i in easily soluble rectangular tables. The bariwm salt 
forms heavy rhombic tables, soluble in 20 parts of water at a tempera- 
ture of 7°. The silver salt is soluble with difficulty in water. 

Pseudocumene Sulphydrate, C,Hy.SH., crystallises from alcohol in 
rectangular plates, melting at 85°. With lead acetate it gives a yellow 
and with silver nitrate a reddish-yellow precipitate, both of which are 
insoluble in water and alcohol. With mercuric chloride it gives a 
compound of the formula, (C,H:,S),Hg, insoluble in water, but 
soluble in hot alcohol, from which it crystallises in fine colourless 
needles. 

Pseudocumene Disulphide, (CsHu)282, is obtained by the action of 
hydrogen sulphide on a hot concentrated alcoholic solution of the 
sulphinic acid. The disulphide separates out in small crystals, melt- 
ing at 115°. E. N. 


Formation and Constitution of Benzene- and Paratoluene- 
Disulpho-dioxides. By C. Pautyand R. Orro (Deut. Chem. Ges. Ber., 
x, 2181—2185).—The resolution of benzene- and paratoluene-sulphinic 
acids into the corresponding disulpho-dioxide and sulphonic acid re- 
spectively, is determined, not only by boiling them with water and by 
leaving them over dehydrating agents, as the authors have previously 
shown, but also by contact with HCl gas. This explains the apparently 
spontaneous passage of sulphinic acids, as ordinarily prepared by de- 
composition of their sodium salts with hydrochloric acid, into a di- 
sulpho-dioxide and sulphonic acid. By heating an alcoholic solution 
of benzene disulpho-dioxide with zinc-dust it is completely decomposed 
into zinc sulphinate and mercaptide, according to the equation— 


2C,.HyS,02 + 2Zn = Zn(C.H;.SOz)2 + Zn(C.H;.S)-. 


The toluene compound is similarly decomposed. Hence these com- 
pounds must be regarded as ether-derivatives of corresponding thio- 
sulphonic acids, and as having the constitution represented by the 
formulee— 


C,H; C,H, 


By boiling the disulpho-dioxides with the aqueous alkalis, they are de- 
composed, , with formation of sulphonic and sulphinic acids, disulphides, 
and sulphydrates in small quantity, according to the several equa- 
tions— 


1. (C,H;.SO.).C;H;.S. + H.O = (C,H;.SO.).H.O + C,H;.S.H. 
2. (C,H;.SO.).C,.H;.8. + C,;H;.SH — C,;H;.SO,H oo (CeH5)5s. 
3. 2(C.H5).S2 + 2H.O — 3(U,H;.SH) + C,H;.SO.H. 


In support of equation 2, the authors cite the reaction which they 


C,H;.SO, \ S an C,H;. a S. 
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have observed between benzene disulpho-dioxide and zinc phenylmer- 
captide. On mixing cold alcoholic solutions of these bodies, benzene 
disulphide and zinc benzenesulphinate are formed, thus :-— 


2/(CeH;.SO.).S.CsHs ] + (C.H;)28.Zn a 2(C.H;.SO2)2Zn + 2(C.H;)S.. 


This observation also bears out the authors’ view of the constitution 
of the disulpho-dioxides. C. F. C. 


Aromatic Sulphones. By A. Micuaet and A. ApaiR (Deut. 
Chem. Ges. Ber., xi, 116—121).—It has already been shown (Deut. 
Chem. Ges. Ber., x, 583; this Journal, 1877, ii, 612) that the two 
naphthylphenyl sulphones prepared by the action of phosphoric anhy- 
dride (1) on benzene-sulphonic acid and naphthalene, (2) on 6-napi- 
thalene-sulphonic acid and benzene are identical. Similarly it has 
been found that the phenyl-tolyl sulphones prepared in the same 
manner from (1) benzene-sulphonic acid and toluene, (2) from para- 
tolnene-sulphonic acid and benzene, are also identical. 

Phenyltolyl sulphone, C\3Hy,SO2, crystallises from hot water in fine 
prisms, melting at 124°5° ; it is soluble in alcohol, benzene, and glacial 
acetic acid in the cold, more easily when heated. 

The identity of the product of the two above-named reactions 
tends to show that sulphur in the sulphonic acids is tetra- or hexa- 
tomic, since, according to this supposition, CsH;.SO2.C;H,.CH;, is the 
only possible form, whereas, if sulphur be diatomic, the two isomerides, 
C,H;sS—O—OC,H,.CH; and CsH;0—-O—SC,H,.CH;, may exist. The 
authors regard as improbable the explanation that the identity of the 
product is brought about by molecular change, since oxygen and sul- 
phur show a great affinity for the benzene and toluene nuclei. 

Parasulphobenzidivarbonic acid, C,5H;.SO..CesH;.COOH.—This com- 
pound is obtained by oxidising paratoly]phenyl-sulphone by boiling with 
a dilute aqueous solution of potassium permanganate. It crystallises 
from its alcoholic solution in small white prisms, and melts above 300°; 
it is insoluble in water, dissolves, however, easily in hot alcohol, ben- 
zene, glacial acetic acid, and nitrobenzene. The lead salt may be ob- 
tained as a flocculent white precipitate and the copper salt as a light- 
blue precipitate. The silver salt is white and flocculent and is very 
easily acted on by light. 

Sulphobenzidicarbonic acid, SO.(CsHy.COOH)..—This acid is ob- 
tained from sulphotoluide in a manner similar to the last-mentioned 
acid, which is obtained by the action of phosphoric anhydride on 
paratoluene-sulphonic acid and toluene. The dicarbonic acid crystal- 
lises from alcohol in white prisms, which melt above 300°. Alcohoi, 
glacial acetic acid, and benzene do not dissolve it; it is, however, 
soluble in nitrobenzene. 

The barium salt is obtained as a crystalline precipitate, and the silver 
salt as a white flocculent precipitate. 

Phenyltolyl sulphone is acted upon by nascent hydrogen in a manner 
analogous to sulphobenzide. SF. we 


Action of Carbon Tetrachloride on Substituted Phenols in 
Alcoholic Solution. By G. Hasse (Deut. Chem. Ges. Ber., x, 
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2185—2195).—Phenols.—The decomposition of phenol by carbon 
tetrachloride in presence of alcohol and alkali occurs, as Reimer 
and Tiemann have shown (Ber., ix, 1285), according to the equa- 
tion— 


C,H;ONa + CCl + 5NaOH = C,H,y.ONa.CO.ONa + 3H,0 
+ 4NaCl, 


both salicylic and paroxybenzoic acids being formed. The author 
finds that the latter of these isomerides is formed in the larger 
quantity. 

Orthonitrophenol, when similarly decomposed, yields orthonitrosali- 
cylic acid as the chief product, and a small quantity of a second acid, 
which appears to be the orthonitroparoxybenzoic (m. p. 186—187°). 

Paranitrophenol (m. p. 114°) yields paranitrosalicylic acid (m. p. 
228°), in all respects identical with the acid which is obtained as the 
chief product of the nitration of salicylic acid. No other acid appears 
to be formed in this reaction. 

Parachlorophenol (m. p. 41°) is converted into the corresponding 
chlorophenolcarbonic acid (m. p. 167—168°). This acid also appears 
to be the exclusive product of the reaction. By replacing the Cl-atom 
by hydrogen it is converted into salicylic acid, and may therefore be 
designated parachlorosalicylic acid. 

The author has prepared its barium salt, to which he assigns the 
formula {C,;H;.OH.C1.CO.O}.Ba.3.H.0. 

Orthochlorophenol (b. p. 176°) yields a chlorophenolcarbonic acid 
(m. p. 164—165°), which is probably the ortho-compound. Its erys- 
tallised barium salt has the formula (C,H,.ClO;).Ba.6H.O. 

Salicylic Acid.—By the action of carbon tetrachloride upon salicylic 
acid at 120—130°, both a- and £-phenoldicarbonic acids are formed 
(Ber., x, 1570), the former in the larger quantity. 

The author also incidentally mentions the formation of a dinitro- 
parachlorosalicylic acid, Cs;H:.(NO,).Cl.(OH).CO.OH, by the action 
of concentrated nitric acid upon parachlorosalicylic acid previously 
moistened with water. It crystallises in long yellow needles, which 
melt at 78°. Cc. F. C. 


A New Method of Preparing Acetylamidophenols. By H. 
N. Morse (Deut. Chem. Ges. Ber., xi, 232).—When ortho- and para- 
nitrophenols are treated with tin and acetic acid in excess the products 
of the reactions are not amidophenols, as might be expected, but 
acetylamidophenols, formed thus :— 


C.H,.OH.NH, + CH;.COOH = H.O + C,H;.OH.NH.C,H;0. 


Ortho-acetylamidophenol thus formed is identical with that which 
Ladenburg obtained by a different reaction (Deut. Chem. Ges. Ber., ix, 
1526). 

Para-acetylamidophenol crystallises in large prisms very easily solu- 
ble in hot water and in alcohol. It melts at 179°. When gently 
heated with hydrochloric acid, it is resolved into acetic acid and par- 
amidophenol. J. R. 
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Action of Ammonium Sulphide on Picramide. By L. M. 
Norton and J. F. Extiorr (Deut, Chem. Ges. Ber., xi, 327—328).— 
The authors have isolated the red body which was observed by Clemm 
(J. pr. Chem., 109—158) to be formed as a product of the reaction of 
the above compounds. It is most conveniently prepared by heating 
picramide with alcoholic solution of ammonium sulphide at 130°. It 
erystallises from alcohol in long, slender, red needles, which melt at 
210°, and the composition of which is expressed by the empirical 
formula Cs;H,N,Oy. It is a base, and vields the chloride, C;H,;N,O,.HCI, 
which is at once decomposed by water. By the action of acetyl chlo- 
ride the diacetyl-compound, CsH,(C.H;0)2.N,O,, is obtained, crystal- 
lising in slender bright yellow needles (m. p. 245°). For the con- 
stitution of the original base the authors propose the formula, 
CsH2.(NO:z)2.(NH2)2, and designate it 8-dinitrophenylendiamine. It 
resists the action of powerful reducing agents. C. F. C. 


Triatomic Phenols from Beechwood Tar, and the Origin of 
Coerulignone. By A. W. Hormann (Deut. Chem. Ges. Ber., xi, 
329—338).—The author’s researches establish the presence of a series 
of trihydric phenols in the acid distillate from beechwood tar, which 
comes over between 240° and 290°. Of these the higher homologues, 
CsH,,O. and C,,H,.O3, are best known (Ber., viii, 66). The following 
observations throw much additional light upon the constitution of the 
compound, C,,H,O3;. Treatment with acetic anhydride converts it 
into the monaceto-derivative, C,,H:;(C2:H;0)O;, which crystallises from 
alcohol in colourless prisms (m. p. 87°); on treatment with bromine 
this yields the dibromo-derivative, C,,H,;Br..(C,H;0)O; (m. p. 102°). 
A benzoyl-derivative (m. p. 81°) is obtained by the action of benzoyl 
chloride on the original phenol. 

Both the phenol and its aceto-derivative are decomposed by heating 
with concentrated HCl at 130°, methyl] chloride being formed, and also 
a compound, C,H;.03, which crystallises in prisms (m. p. 80°), the 
reaction with the phenol being— 


Cy HO; + 2HCl = C,H,.0; + 2CH;Cl. 


This is, therefore, regarded by the author as the true phenol, and the 
constitutional relation of the above derivatives as that represented by 
the formule— 


C.H,(OH), C,H,(OCH,){OH), and C,H,OCH,).(0.C;H,0). 


Further the formation of dibromine-derivatives of the above com- 
pounds renders it probable that the (C,H») group has the constitution, 
{CcoH2.(C;H;) }'". 

The dimethyl ether of propylpyrogallic acid—as the original oil is 
hence regarded—yields on oxidation a quinone, C,H,O,, crystallising 
in yellow needles; and from the latter a hydroquinone, CsHjO, (m. p. 
160°) may be obtained. The probable constitution and relation of 
these bodies are the following :— 


Ca { Qo md Cull | OCHOH 
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This view is strengthened by the fact of the formation of a dibromo- 
quinone, C;H,Br,0,, a body crystallising in red needles (m. p. 175°). 
The quinone and hydroquinone unite to form an intermediate com- 
pound crystallising in red needles; the latter further yields, on treat- 
ment with benzoyl chloride, a dibenzoy]-derivative, 


C.H:.(OCH;):.(0.C;H,0), 


(m. p. 245°) ; acetyl-derivatives have also been prepared. 

By means of its benzoyl-derivative, the author has isolated from the 
original tar distillate a second body, crystallising in colourless prisms 
(m. p. 5i—52°). The formula of this body, CsHiO;, has been con- 
trolled by the determination of its vapour-density. It is decomposed 
by concentrated HCl at 100°, with formation of methyl chloride and 
pyrogallic acid, and is therefore a dimethyl ether of the latter, 
C,H;.OH.(OCH;)2. It is converted by oxidising agents, into coerulig- 
none, according to the equation, 2.CsH,,O; + O2 = C.sHieO, + 2H,0. 
The author has effected the synthesis of this compound from pyrogallic 
acid, through its dimethy! ether. Itis remarkable that on substituting 
the remaining (OH) group in the latter compound by (O.C,H;0), the 
action of oxidising agents on the product results in the formation, not 
of coerulignone, but of the quinone mentioned above. The cause 
appears to lie in the removal, with the OH group, of the tendency to 
condensation, the oxidising action being now confined to one molecule, 
thus :— 


CHS} OCH + 0. = OH. { OoHo + (.H,0.0H. 


O.C,H;O OCH;0 


This reaction confirms the author’s views of the formation and con- 
stitution both of the quinone and of coerulignone. C. F. C. 


Polythymoquinone. By C. Lizpermawnn (Deut. Chem. Ges. Ber., 
x, 2177—2179).—The author has investigated and established the 
polymerisation of thymoquinone when exposed to light ; its conversion 
is proved to be entirely due to the action of this agent. 

The resulting modification crystallises from its solution in alcohol, 
in bright yellow silky needles, which melt at 200—201°, and sublime 
unchanged at a higher temperature. The attempted determination of 
its vapour-density, however, in the vapour of sulphur, failed by reason 
of the substance becoming partially carbonised. 

By boiling polythymoquinone with hydriodic acid and amorphous 
phosphorus, as well as by treating its boiling alcoholic solution with 
zine and hydrochloric acid, it is converted into thymohydroquinone. 

While these reactions establish the identity of polythymoquinone, 
its superior stability, as compared with thymoquinone, is evident from 
the following observations :—It is dissolved unchanged in the cold by 
concentrated sulphuric acid; it is but slightly attacked, even on pro- 
longed heating, by bromine in presence of water, or of acetic acid, 
and lastly, water, acetic anhydride, and sulphurous acid solution are 
without action upon it at 180°. It is dissolved unchanged by fuming 
nitric acid, a property which appears to be established for the quinone 
generally. C. F. C. 
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Phthalide (Phthalic Aldehyde) and Meconin. By J. Husserr 
Deut. Chem. Ges. Ber., xi, 237—241).—Continuing his researches on 
phthalic aldehyde (Deut. Chem. Ges. Ber., x, 1445; Journ. Chem. Soc., 
xxxiv, 66), the author has arrived at the conclusion that the consti- 
tution of this body is represented by the formula— 


CHL<EG'>O, 


according to which it is the anhydride of oxymethyl-benzoic acid, 
C;H,.CH,(OH).COOH, a body described in the former paper as formed 
by the action of alkalis on phthalic aldehyde. The author proposes 
the name phthalide, instead of phthalic aldehyde. 

Phthalide boiled with hydriodic acid and phosphorus yields ortho- 
toluic acid— 


CH, CH; 


CoHiGg 0 + Hs = CHigg oy: 


With aniline at 200° phthalide reacts as follows :— 


CHG HO + C,H;NH, a C.HLGG NCH + H.0. 


The compound thus formed yields by oxidation first phthalanil, 
C.Hi(CO).NC,H;, and then phthalanilic acid. 

Sodium-amalgam acting on phthalide in alkaline solution forms 
oxymethyl-benzoic acid (see above); but in acid solution the chief 
product is hydrophthalide— 


C.HGG'0 . OF Get 0. 


Meconinic Acid—When meconin is dissolved in baryta-water, and 
the excess of baryta is removed by means of carbonic acid, the solution 
leaves on evaporation the barium salt of meconinic acid, 


[C;H.(OCH;).(CH.OH) COO},Ba. 


This salt is easily soluble in water, and is decomposed by strong acids, 
the meconinic thereby liberated breaking up into water and meconin, 


thus :— 
CH, 


CH,(OCH,):G67pq = CH2(OCH).66°0 + H.0. 
J. R. 


Ketones of the Aromatic Group. By W. Srazpet (Deut. 
Chem. Ges. Ber., x, 1830—1841).—I. Chloracetylbenzene.—This com- 
pound, whose formation by the action of chlorine on the vapour of 
acetophenone, was first described by Graebe, has been prepared by the 
author in large quantities. From its alcoholic solution he has obtained 
crystals belonging to the rhombic system, and having the axial ratio, 
@:b6:¢ = 09957 : 1 : 02135. 

Chloracetylbenzene, CsH;.CO.CH,Cl, is insoluble in water, easily 
soluble in alcohol, ether, and benzene ; melts at 58—59° (not at 41°, as 
given by Graebe), and boils without decomposition at 244—245°. It 
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has an agreeable aromatic odour, but its vapour acts very strongly on 
the eyes. 

IL. Lsoindol—This compound, produced by the action of aqueous 
ammonia on chloracetylbenzene, has the same percentage composition 
as indol. Isoindol is difficultly soluble in all solvents, but may be 
obtained from its solution in acetic anhydride, in beautiful, thick, tabu- 
lar crystals, having a pale green tinge, and exhibiting fluorescence; 
they melt at 194—195°. From its solution in concentrated aqueous 
hydrochloric acid, it separates in colourless crystals. The constitution 
of this body, if the condensation takes place in one molecule—which 
appears probable—may be represented as follows :— 


1. II. III. 
C;H;—C=C—NRH. C,H;—C—CH. C,H;—C—CH,. 
XZ v4 
NH N 


Formula III is rendered probable by the fact that isoindol is unacted 
on by acetic acid at 150°, by acetic anhydride at 130—140°, and acetyl 
chloride at 120°, and ethyl iodide at 100°; moreover, it is not affected 
by fuming hydrobromic acid, which, according to the researches of 
Fittig, forms addition-products in cases where carbon-atoms are 
doubly or triply united. This conclusion is still further strengthened 
by the fact that isoindol is entirely unchanged by fusion with potassium 
hydrate. 


III. Nitro-derivatives of Benzophenone. By H. Prarortus.—The 
mixture produced by dissolving benzophenone in fuming nitric acid 
(sp. gr. 1‘8—1'54), warming the solution to about 60° ’ and then pour- 
ing it into cold water, was ‘purified by dissolving it in glacial acetic 
acid, which deposited a dinitrobenzophenone, C,,H,(NO,).CO, in needles 
melting at 189—190°. The portion more soluble in acetic acid gave 
by erys stallisation from toluene, tabular crystals of a dinitrobenzophe- 
none, melting at 148—149°. By evaporation of the toluene mother- 
liquor S, a mixture of prisms and plates was obtained ; the prisms melt 
at 118°, and are probably those of a dinitrobenzophenone. 

In the nitration of benzophenone in the cold, a compound was 
obtained, crystallising in needles, melting at 127—129°, and correspond- 
ing with the so-called dinitrobenzophenone of Linnemann (Ann. Chem. 
Pharm. exxxiii, 1). This, however, the authors found to be a mixture 
from which the two dinitrobenzophenones, melting at 189° and 148° 
respectively, could be isolated by crystallisation from glacial acetic 
acid. Benzhydrol, on nitration, yields benzophenone and two dinitro- 
benzophenones melting at 189° and 149°. 


IV. Dioxydiphenylmethane. By Cart Becx.—This phenol, the pre- 
paration of which has already been described (Deut. Chem. Ges. Ber., 
ix, 562), crystallises from water in yellowish-white, bulky, cry stalline 
masses, and from alcohol in compact monoclinic crystals. It is easily 
soluble i in ether, tolerably so in chloroform, and is insoluble in carbon 
bisulphide ; it melts at 158°, and sublimes at a higher temperature. 
Potassium hydrate dissolves it easily, and carbonic acid reprecipitates 
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it from this solution ; ferric chloride imparts to its solution a yellowish- 
brown turbidity, which on standing becomes a purple-red. Bromine 
water produces in its aqueous solution a yellow precipitate. 

Various compounds of this phenol are described, e.g., the methyl 
and ethyl ethers, which are both crystalline bodies. The acetic and 
benzoic ethers produced by the action of the acid chlorides on the 
phenol are both solid crystalline bodies, which are easily decomposed 
by alkalis. 

Bromine-water produces in the aqueous solution of this phenol a 
precipitate of the tetrabromdioxydiphenylmethane, C,3HsBr,Q2, crystal- 
lising in small, reddish plates, which melt at 225°, and are easily solu- 
ble in alcohol and in ether. Bromine acts on the ethereal solution 
of this phenol to produce a yellow crystalline mass of the unstable 
compound, tetrabromdioaydiphenylmethane hydrobromide, C,;HsBr5O2, 
which loses hydrobromic acid on exposure to the air. 

The oxidation of the ethylic ether of this phenol, by a solution of 
chromic acid in glacial acetic acid, yields the ethylic ether of dioxy- 
benzophenone, CO—C,.H;(OC2H;)2, which melts at 131°, sublimes 
when more strongly heated, and is less soluble in alcohol than the 
ether of dioxydiphenylmethane. Dioxydiphenylmethane, when oxidised 
by fusion with potassium hydrate, yields paraoxybenzoic acid and 
phenol, which although, as the author points out, not conclusive as to 
the position of the hydroxyl groups in the aromatic nucleus, shows 
the formula of this phenol to be C;H,(OH).CH,.C,H,(OH). 

a 


Dimethylamidophenylglyoxalic Acid. By W. Micutsr and 
U. Hannarpt (Deut. Chem. Ges. Ber., x, 2081—2083).—The ethylic 
ether of dimethylamidodiphenylglyoxalic acid, prepared by the action 
of one molecule of the chloride of ethyloxalic acid, COC].COOC,H;, on 
two molecules of dimethylaniline, crystallises from an alcoholic solu- 
tion in yellow scales, which melt at 95°, and decompose on distilla- 
tion. This substance is soluble in alcohol, ether, carbon bisulphide, 
benzene, and chloroform, but is insoluble in water. 

To obtain the free acid, (CH;),.NC,H;.CO.COOH, the ether is sapo- 
nified with baryta, and the barium salt converted into lead salt, which 
is suspended in hot water and decomposed by sulphuretted hydrogen. 
The acid forms small, yellow, needle-shaped crystals, which melt at 
187°, and are soluble in water and alcohol, but less soluble in ether 
and chloroform. W. C. W. 


Para-iodobenzyl Compounds. By C. F. Mapery and C. L. 
Jackson (Deut. Chem. Ges. Ber. xi, 55—58).—Para-iodobenzyl 
bromide, CsH,I1.CH,Br, formed by the action of bromine on para-iodo- 
toluene at temperatures above 115°, crystallises in white flat needles, 
having an aromatic odour, and melting at 78°75°. It sublimes in 
needles, and dissolves in hot alcohol, ether, benzene, and carbon bisul- 
phide, but not in water. 

Para-iodobenzyl alcohol, C,HyI.CH,OH, produced by boiling the 
bromide with water, forms white, silky scales of unpleasant odour, 
melting at 71°75°, and dissolving easily in alcohol, ether, benzene, and 
carbon bisulphide ; sparingly in water. 

VOL. XXXIV, 29 
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Para-iodobenzyl cyanide, C,H,I.CH,CN, crystallises from alcoholic 
solutions in white, pearly lamin, which melt at 50°5°, and resemble 
the preceding compounds in solubility. 

Para-iodoalphatoluic acid, CsHyI.CH,.COOH, obtained by heating 
the nitril at 100° with fuming hydrochloric acid, forms white pointed 
plates, of agreeable odour, melting at 135°, and subliming at a some. 
what higher temperature. By oxidation with chromic acid it is con- 
verted into para-iodobenzoic acid. Its silver salt crystallises from 
solution in boiling water in brilliant plates, easily soluble in dilute 
nitric acid. The barium and calcium salts form easily soluble white 
needles. The zinc and magnesium salts are crystalline, and sparingly 
soluble. Precipitates are produced by an ammoniacal solution of the 
acid in solutions of cupric sulphate, lead acetate, mercurous nitrate, 
aluminium and ferric chlorides, and nickel nitrate. 

Para-iodobenzylamines.—The bromide, when heated with alcoholic 
ammonia, yields a bulky precipitate, which is resolved by crystallisa- 
tion into the two following bodies :— 

1. Tri-paraiodobenzylamine, (C>Hs1.CH,);N, the less soluble product, 
crystallises in white needles, melting at 114°5°, and dissolving easily 
in ether, benzene, and carbon bisulphide. It forms with platinic chlo- 
ride yellow needles of the salt, [(C;H,I.CH.);NH },PtCl,. 

2. Di-paraiodobenzylamine, (C>HyI.CH,).NH, the more soluble pro- 
duct, forms white needles, melting at 76°. It forms with hydrochloric 
acid a salt, crystallising in thick white plates, of very high melting- 
point, easily soluble in carbon bisulphide and glacial acetic acid. 
The platinochloride, [(CsH,ICH,).NH,],PtCl, forms pale-yellow 
crystals. 

eeedidtend thiocyanate, C;H,I.CH,.SCN, formed by the action of 
the bromide on potassium thiocyanate, crystallises in long white plates 
of pleasant odour, melting at 40°. It dissolves easily in ether, benzene, 
carbon bisulphide, and glacial acetic acid ; sparingly in alcohol. 

J. R. 

Action of Iodine on Phenyl-mercurammonium Chloride. 
By C. Rupouen (Deut. Chem. Ges. Ber., xi, 783—82).—When finely- 
divided iodine is added to an equal number of molecules of phenyl- 
mercurammonium chloride suspended in alcohol, a reaction takes 
place resulting in the formation of mercuric iodide, which is depo- 
sited in crystals. The filtered liquid, after being freed from mercury 
in solution by means of hydrogen sulphide, contains the hydro- 
chlorides and hydriodides of mono- and di- iodaniline. The bases 
liberated from these salts by soda were separated by the process em- 
ployed by Mills and by Griess to separate mono- and di- chloraniline. 

Di- iodaniline erystallises in colourless needles or prisms, which 
melt at 96°. It dissolves easily in ether, acetone, chloroform, carbon 
bisulphide, and boiling alcohol, and sparingly in cold alcohol and 
in boiling water. Its salts are decomposed by water at the ordinary 
temperature. 

The hydrochloride, CsH;I..NH:.HCl, crystallises in colourless brilliant 
laming or needles. 

The piatinochloride (C>H;I,N.HCl),PtCh, forms glistening yellow 
lamine. 
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The nitrate crystallises in delicate colourless needles. 

Di-iodobenzanilide, CsH;I,..NH(C;H;O), obtained by mixing ethereal 
solutions of di- iodaniline and benzoyl chloride, crystallises in needles, 
which melt at 181°. 

Di-iodaniline, when treated with nitrous acid in alcohol, is con- 
verted into meta-di-iodobenzene, a body previously described by 
Korner. . 


Derivatives of Paroxybenzaldehyde. By H. Hrerzre op (third 
Communication, Deut. Chem. Ges. Ber., x, 2196—2199).-——Paroxybenz- 
aldehyde unites with paratoluidine, with elimination of water, ac- 
cording to the equation :— 


C,H,O, + C,H,N — C,,N,;NO al H,0.. 


The product of the reaction is an orange-coloured body, which 
crystallises from its solution in alcohol, in four-sided plates, melting 
at 213°. The inverse reaction is determined by boiling the compound 
with dilute acids or alkalis. By passing chlorine gas over the dr 
paroxybenzaldehyde, chloroparoxybenzaldehyde, Cs;H;Cl.OH.COH, is 
formed, in theoretical quantity. This compound crystallises in long 
silky needles, which melt at 148—149°, and are freely soluble in 
water, alcohol, and ether. It forms salts with the alkalis, which crys- 
tallise in long needles, and are soluble in water. It absorbs ammonia 
in the proportion of 1: 2 molecules, and differs in this respect from 
paroxy benzaldehyde, 1 molecule of which unites with 1 molecule of NH. 
The compound thus formed crystallises from absolute alcohol in beau- 
tiful needles. The aqueous solutions of paroxybenzaldehyde and of its 
chlorine compound give a violet reaction with ferric chloride. 

The corresponding bromine compound, C,H;Br.0H.COH (m.p.179°), 
is formed when the dilute alcoholic solution of paroxybenzaldehyde is 
allowed to absorb bromine vapour. It resembles, in all respects, both 
the latter compound and its chlorine-derivative, with the exception 
that its aqueous solution is not coloured by ferric chloride. 

The iodine compound, ©;H;I.OH.COH (m.p. 198°), is formed by 
heating the dilute alcoholic solution of paroxybenzaldehyde with 
iodine for some hours. By the action of potassium hydrate at a high 
temperature (160—170°) upon this body, it is converted into proto- 
catechuic acid. C. F. C. 


Resorcin Dialdehyde, Resorcyl Aldehyde, and Certain of their 
Derivatives. By Frerp. Timmann and Leo. Lewy (Deut. Chem. 
Ges. Ber., x, 2210—2221).—The authors have extended the investiga- 
tion of the action of chloroform upon the phenols to resorcin, as a 
type of the diatomic phenols. Special precautions are required in 
carrying out these reactions, in consequence of the strong tendency of 
the dihydroxylbenzenes to form condensation-products with their alde- 
hyde-derivatives. 

Resorcin dialdehyde, CsH,(OH).(COH),, erystallises from its solu- 
tion in hot water in long needles, which melt at 127°. It is a stable 
body, and may be boiled with solutions of the alkalis, in which it is 
soluble, without undergoing anv change. It dissolves in concen- 
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trated sulphuric acid, and is precipitated unchanged on the addition of 
water. Its aqueous solution gives a red-brown reaction with ferric 
chloride. It is converted into the corresponding dicarbonic acid by 
fusion with potassium hydrate. 

Resorcyl aldehyde, C,H;(OH)2.COH, is formed simultaneously with 
the preceding compound by the action of chloroform (at 62°) on the 
solution of resorcin in caustic soda. It is obtained in the form of 
needles, which melt at 134—135°. It is an unstable body, passing 
into a red amorphous powder, by long exposure to a moist atmo- 
sphere. 

Diethylresorcyl aldehyde, C;H;(OC2.H;),COH, is easily formed by 
the action of ethyl iodide (2 molecules) and potash (2 molecules) 
upon resorcin (1 molecule). It crystallises in shining plates (m.p. 
71—72°), which are easily soluble in alcohol and ether. It is readily 
converted into the corresponding acid by oxidation with potassium 
permanganate in presence of water. The acid is separated in the 
form of small needles, which melt at 99°. It forms well crystallised 
salts with barium and calcium. 

With the view to elucidate more completely the constitution of 
resorcyl aldehyde, the authors have subjected this body to the action 
of a mixture of acetic anhydride and sodium acetate, by which the 
aromatic aldehydes generally are converted into condensation-products 
containing the acrylic acid group, CH—CH—CO. The product of 
the reaction is an indifferent body, crystallising in large prisms (m.p. 
140°), of the composition, C,H,O,, which appears to be acetoxy- 
coumarin. 


\CHCHCO” 


This compound may be distilled unchanged. Its aqueous solution 
exhibits a magnificent blue fluorescence. 

From the formation of this body from resorcyl aldehyde, it is in- 
ferred that the COH-group occupies the ortho-position in relation to 
one at least of the OH-groups. 

Acetoxycoumarin is saponified by dilute potash with formation of 
8-umbelliferone (oxycoumarin) ; it is converted by the concentrated 
alkali into resorcin. These synthetic products, whilst closely re- 
sembling the acetumbelliferone and umbelliferone which have been 
prepared by Hlasiwetz and Kachler, cannot yet be regarded as iden- 
tical therewith: hence the authors distinguish them by the prefix 9. 
They conclude by applying the results of this research to the discus- 
sion of the constitutional relation of coumarin, umbelliferone, and 
aesculitin. cS. ¥. ¢. 


Synthesis of Oxyketones. By O. Dorsner (Deut. Chem. Ges. 
Ber., x, 1968).—The introduction of an acid radicle into the hydroxyl- 
group of phenol gives rise to a body which is capable of reacting 
further with an acid chloride to form the ether of an oxyketone. 
Thus, for instance, the introduction of the benzoyl-radicle into phenol 
produces phenyl benzoate, and this substance reacts with benzoyl 
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chloride and zine chloride to form benzoyl-phenol benzoate. The 
author is experimenting with other bodies with the object of ascer- 
taining whether the reaction is a general one. J. R. 


Pinacones and Pinacolins. By W. TH6rnerR and T. Zincke 
(Deut. Chem. Ges. Ber., xi, 65—71).—In a former paper (Deut. Chem. 
Ges. Ber., x, 1473) the authors described a pinacolin formed by the 
action of dehydrating agents on benzopinacone. They have since 
found that the same body is produced by heating benzophenone in 
alcoholic solution with zinc and hydrochloric acid. The product thus 
obtained, however, is under some conditions, a mixture of two isomeric 
bodies distinguished as a- and 8-pinacolins. At the same time there 
is formed a large quantity of benzopinacone, whence it appears that 
pinacones are intermediate products in the direct conversion of ketones 
into pinacolins. 

8-Benzopinacolin (C,Hs);C.CO.C,H;, melts at 178—179°. It yields 
by oxidation benzoic acid and triphenylcarbinol, (C;H;);C.OH, but no 
triphenylacetic acid, and therefore differs in its behaviour from the 
pinacolins of the fatty series. When heated to 300° with soda-lime, 
it yields benzoic acid and triphenylinethane : 


(C,H;);C.CO.C;-H; + NaOH = (C,H;);CH + C,H;.COONa. 


By reduction with hydriodic acid and phosphorus, $-benzopinacolin 
yields a hydrocarbon, CH», presumably tetraphenylethane or tri- 
phenylbenzylmethane, (CsH;);C—-CH,—C,H;. This hydrocarbon is 
soluble in benzene, chloroform, carbon bisulphide, hot alcohol, and 
acetic acid, and sparingly in ether, and crystallises from benzene in 
brilliant rhombic tables, which speedily turn opaque and fall to 
powder in the air. It crystallises from aleohol in beautiful long white 
prisms, which melt at 205—206°, and sublime in small needles at a 
higher temperature. 

a-Benzopinacolin melts at 158—159°, and is not volatilisable without 
decomposition. It dissolves easily in chloroform, carbon bisulphide, 
benzene, toluene, and hot acetic acid. It is converted into 6-pinacolin 
by the action of acetyl or benzoyl chloride at a gentle heat, and of 
hydrochloric or hydriodic acid at 150—160°, and also by prolonged 
boiling with zinc and hydrochloric acid. Its constitution has not yet 
been made out. 

8-Tolylphenylpinacolin (Iiebig’s Annalen, clxxxix, 119), when heated 
to 300° with soda-lime, yields benzoic acid and a hydrocarbon, CH», 
probably ditolylphenylmethane, CsH;—CH(C,H,—CH;),. This sub- 
stance crystallises in small shining prisms, which melt at 55—56°, and 
dissolve easily in ether, chloroform, carbon bisulphide, and benzene. 

J. BR. 

Nitranilic Acid. By R. Nierzxi (Deut. Chem. Ges. Ber., x, 
2147).—When nitrous acid is passed into a well-cooled solution of 
hydroquinone, a crystalline mass of quinhydrone is formed at first by 
the oxidation of the hydroquinone. Subsequently this disappears, and 
small golden-yellow crystalline needles separate, readily soluble in 
water, insoluble in ether. On adding potash to them, they are con- 
verted into a sulphur-yellow potassium salt, very sparingly soluble in 
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water, and containing C;N,O0,K, or C,(NO.).(O0K).0,: hence the acid 
formed may be termed nitranilic acid, being the dinitro-derivative of a 
dioxyquinone. The yellow soluble crystals are probably nitranil, or 
tetranitroquinone, decomposed readily in ethereal solution by addition 
of water, red fumes being evolved and nitranilic acid being formed, 
crystallisable in golden-yellow prisms, with a bluish dichroism. 

Nitranilic acid crystallises in needles a centimeter long, which melt 
in their water of crystallisation at a little above 100°. When anhy- 
drous, the body decomposes at 170° without melting. It has a strong, 
acid, ferruginous, astringent taste, not bitter; with most metals it 
forms well-crystallised salts: thus, with barium chloride, calcium 
chloride, and silver nitrate, it gives crystalline precipitates. 

In addition to nitranilic acid, other nitro-bodies seem to be formed 
in this reaction, together with much oxalic acid. C. R. A. W. 


Action of Dehydrating Agents on Anhydrides. By S. Ga- 
BRIEL and A. Micuact (third communication, Deut. Chem. Ges. Ber., 
x, 2199—2210).—1. Derivatives of Phthalylacetic Acid.—By the action 
of bromine upon phthalylacetic acid, with careful exclusion of water, 
phthalylmonobromacetice acid, CsH,(CO),CBr.COOH, is obtained, 
crystallising in long shining needles (m. p. 232—235°); whereas in 
presence of water, tribromacetophenone-carbonic acid is formed from 
the benzoylaceto-carbonic acid, which is produced in the first stage of 
the reaction (Ber., x, 1555). 

By the action of sodium amalgam upon benzoylaceto-carbonic acid 
(obtained by dissolving phthalylacetic acid in excess of caustic alkali), 
the authors have previously shown (Ber., x, 1558) that two isomerides 
of the formula C\H,O, are obtained. It appears, however, that the 
monobasic acid (m. p. 156°) is the sole product of the reduction, and 
that the bibasic acid described by them is subsequently formed during 
evaporation. The authors regard the monobusic acid as an anhydride 
of benzhydrylaceto-carbonic acid, of the form— 


CCH—CH,.COOH 
C x C 


CHK 


O + 1 Aq. 
co” 


By dissolving this anhydride in baryta-water, and precipitating the 
excess of the hydrate by carbonic acid, a solution of the barium salt of 
benzhydrylaceto-carbonic acid is obtained, which with silver nitrate 
gives a white amorphous precipitate of the corresponding silver salt, 
CeHy.(COOAg).(CH.OH.CH,.COOAg). On the addition of alcohol 
to the same solution the barium salt is precipitated as a white amor- 
phous body, which has the composition— 


{C,H,(.CO.0).(CH.OH.CH:.CO.0)}Ba + 1 Aq. 


When dried over sulphuric acid at 100°, this salt appears to lose 
3 mol. water. Heated to 200° it is converted, with loss of 1 mol. 
H,0, into the barium salt of the bibasic acid already mentioned as 
isomeric with the anhydride C,H;O0,; and from the solution of this 
salt the acid is separated, on the addition of hydrochloric acid, as a 
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crystalline precipitate. This acid melts at 173—175°, but is at the 
same time converted into its isomeride. 

The conversion of benzhydrylaceto-carbonic into the above dibasic 
acid also occurs on boiling it with excess of alkali, which appears to 
exert its dehydrating action on the side group, thus— 


—CH.OH.CH,.COOR — H,O0 = —CH—CH.COOR, 
so that the bibasic acid is (ortho) cinnamo-carbonic acid— 
COOHC,H,.CH—CH.COOH. 


This view is borne out by the observations—(1) that by the action 
of bromine on the acid in presence of ether, the dibrominated deriva- 
tive, CjHsBr.0,, is obtained, crystallising in needles which melt at 
212—213°; (2) that in contact with nascent hydrogen it unites with 
two atoms of the same to form hydrocinnamo-carbonic acid, CH, 
which crystallises in long shining needles, melting at 165—166°. The 
silver salt of this acid occurs in microscopic needles, which are diffi- 
cultly soluble in water. 

Both bromine and nascent hydrogen are without action on the 
isomeride. 

By the action of sodium amalgam upon acetophenone-carbonic acid 
in presence of an alkali, a compound is formed, similar in constitution 
to the anhydride previously mentioned, thus— 


CH.OH.CH; CH.CH; 
C,H, aan H,.0 = C.-Hy< >0O . 
CO.OH CO 


This body is destitute of acid properties, but forms a silver com- 
CH—CH,; 
pound, which is represented by the formula C,H, 
CO 

The determination of the vapour-density of the anhydride gave the 
theoretical] result. 

By the action of a more powerful reducing agent, viz., a mixture of 
hydriodic acid and amorphous phosphorus at 180°, acetophenone- 
carbonic acid is converted into (ortho) ethylbenzoic acid— 


C.H,.(C2H,).COOH. 


Phthalylacetic acid, under the same conditions, also yields this acid. 

2. Derivatives of Hthindiphthalyl.—If (ortho) ethylene-phenylene- 
ketone-carbonic acid be heated to a temperature somewhat higher 
than its melting point, it loses 1 mol. water, and is converted into the 
anhydride C,sH,.0;. This compound crystallises in long colourless 
needles, which melt at 228—230°, and are soluble in hot alcohol. The 
condensation of the molecule of this diortho-compound, in which the 
substituting groups in each of the benzene nuclei are, in relation to 
the point of union of the latter, in the ortho-position, generalises 
recent observations, which go to show that the capacity for this 
species of condensation is characteristic of ortho-substituted com- 
pounds. When heated with hydriodic acid and amorphous phospho- 
rus at 160°, this acid is converted into the compound C,,H,,.O0, (m. p. 
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196—198°), which appears to be (ortho) ethylenebenzyl-carbonic acid, 
COOH.C,Hy.(CH2)..CsH,.COOH. 

By the action of bromine in presence of ether, 2 at. hydrogen are 

replaced, and dibromethylenebenzoyl-carbonic acid, ©,sH),Br,0,, is 

formed. It crystallises in long white prisms, which melt at 270—272°. 

Whether the bromine atoms are symmetrically disposed or not re- 

mains undecided. 

Sodium amalgam in presence of an alkali determines the formation 
of the anhydride, C;H,,O,. This body crystallises in long shining 
needles which melt at 208—210°. The authors represent its constitu- 
tion by the formula— 


CH—CH,—CH.—CH 


CH< >0 O< >CH,. 
co Oc C. F. C. 


Purpuroxanthin-carbonic Acid and Anthraflavone. By A. 
RosENSTIEHL (Deut. Chem. Ges. Ber., x, 2166).—A discussion of the 
relative bearings of previous researches of the author, and of the some- 
what different results obtained by Schunck and Romer, with replies 
to the criticisms of these chemists. C. R. A. W. 


Halogen-derivatives of Alizarin. By T. Dirut (Deut. Chem. 
Ges. Ber., xi, 187—192).—Monochloralizarin, CyyHsCl(OH).02.—This 
substance is formed on passing chlorine into a solution of alizarin in 
carbon bisulphide containing iodine. It melts at 244—248°, sublimes 
with partial decomposition in red needles, dissolves very easily in boil- 
ing water, and is soluble also in alcohol, ether, and benzene. Its solu- 
tion in caustic alkalis is reddish-violet; the ammoniacal solution is 
deep red. As a dye its colour is more inclined to orange than that of 
alizarin under the same conditions. 

Dichloralizarin, C\yyHyCl,(OH).02, formed by heating alizarin at 90— 
100° with antimony pentachloride, crystallises in orange-red scales, 
which dissolve very easily in water and in other solvents. It melts at 
208—210°, and sublimes in beautiful orange-red needles. With alum 
mordant it dyes a fine orange colour; with iron mordant, a brown. 

Tetrachloralizarin, C\yH2Cly(OH)202, is obtained by heating alizarin 
at 100° with antimony pentachloride in sealed tubes. It is insoluble 
in water, but easily soluble in acetic acid, chloroform, benzene, carbon 
bisulphide, and hot alcohol. 

Monobromatizarin, C\yH;Br(OH),0..—A substance having this com- 
position is obtained by heating tribromanthraquinone at 180° with pot- 
ash. Its melting point lies above 280°. It is uncertain whether this 
body is identical or only isomeric with Perkin’s monobromalizarin. 

Dibromalizarin, C\yyH,Br.(OH),O., is formed on heating alizarin with 
bromine and iodine in the water-bath. It melts at 168—170°, sub- 
limes partially in small brown-red needles, and in other respects re- 
sembl.s dichloralizarin. 

Tetrabromalizarin, C\yH2Br,(OH).0.2, is produced by heating alizarin 
at 180° with excess of bromine iodide. It is a crystalline substance, 
insoluble in alcohol and water, soluble in acetic acid, with brown 
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colour. It melts only at a high temperature, and yields a brown sub- 
limate. J. R. 


Chlorine and Bromine-derivatives of Anthracene and An- 
thraquinone. By T. Dieu (Deut. Chem. Ges. Ber., xi, 173—187).— 
Dichloranthracene tetrachloride, C\yHgClz.Cl,, is formed on passing chlo- 
rine over anthracene, at first in the cold, and ultimately at 230°. When 
pure it crystallises from benzene or toluene in yellowish needles, which 
melt at 141—145°. It is converted, by heating with alcoholic potash, 
into tetrachloranthracene, melting at 220°. 

Heachloranthracene, CHCl, is produced in small quantity by the 
action of chlorine on anthracene at 260°, or of antimony pentachloride 
on anthracene at 200° in sealed tubes. It melts at 320—330°, sub- 
liming at a lower temperature, and dissolves freely in nitrobenzene, 
ligroin, and carbon bisulphide. It is not attacked by boiling alcoholic 
potash or by nitric acid, but is converted into tetrachloranthraquinone 
by oxidation with chromic acid. 

Heptachloranthracene, C,,H;Cl,, formed by heating anthracene at 
260° in sealed tubes with antimony pentachloride, sublimes in small 
needles, which melt at 350°, and dissolve best in ligroin or nitroben- 
zene. 

Octochloranthracene, C\,H;Cls, is produced when anthracene is heated 
at 275—280° with antimony pentachloride. It sublimes in feathery 
crystals, which do not melt at 350°, and are insoluble in most liquids, 
but sparingly soluble in nitrobenzene and carbon bisulphide. 

Heabromanthracene, C,,sH,Br,, is formed by the action of bromine on 
anthracene containing iodine at 120°. It dissolves in hot benzene, 
toluene, and chloroform, melts at 310—320°, and sublimes in bright- 
yellow light flocks. It is not affected by alcoholic potash or nitric 
acid, but is oxidised by chromic acid, yielding tetrabromanthraquinone. 

Heptabromanthracene, C\,H;Br,, formed by heating dibromanthracene 
at 200° with bromine and iodine, sublimes without decomposition in 
yellow needles, which dissolve best in chloroform or carbon bisul- 
phide. It does not melt at 350°, and is not affected by the ordinary 
reagents. 

Octobromanthracene, C\,H2Brs, is formed in small quantity by pro- 
longed heating of the preceding compound at 360° with bromine and 
a It sublimes in dark-yellow needles, which are very sparingly 
soluble. 

Trichloranthraquinone, C\,H;Cl;02, is obtained by heating anthra- 
quinone at 180° in sealed tubes, with antimony pentachloride. It is a 
crystalline substance, melting at 284—290°, and dissolving in acetic 
acid, chloroform, and toluene. 

Tetrachloranthraquinone, C\yHyClyO2, is produced by heating dichlor- 
anthraquinone at 200—220°, with six times its weight of antimony 
pentachloride. It sublimes in yellow feathery crystals, which melt at 
320—330°, dissolves in chloroform, toluene, carbon bisulphide, and 
boiling acetic acid, and are not affected by hot alcoholic potash or 
strong sulphuric acid. The same compound is formed on boiling 
hexchloranthracene with potassium dichromate and sulphuric acid :— 


C,,H,Cl, + O. = CyH,Cl,O, + Ch. 


9+ Ree SERENE, 
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Pentachloranthraquinone, C\yH3C1;02, is produced in small quantity 
by heating anthraquinone at 250° with seven or eight parts of anti- 
mony pentachloride, or more easily by the oxidation of heptachloran- 
thracene. It is an extremely stable body, insoluble in most liquids. 
It sublimes without melting. 

Tribromanthraquinone, C,sH;Br;02, formed by heating anthraquinone 
at 275° with bromine and iodine, is an easily soluble substance, 
melting at 186°, and subliming at a higher temperature in small 
yellowish needles. 

Tribromanthraquinone, when heated to 200° with sodium hydrate, 
is converted into purpurin, in accordance with the equation— 


C,H; Br,0, -+ 3Na0H = C,,H;(OH),0, + 3NaBr. 


The yield of purpurin is over 75 per cent. of the theoretical amount. 
With potash, instead of soda, the product is mainly oxypurpnrin, 
C,,H,(OH),O,. This substance does not melt at 290°, but sublimes in 
brown flocks at a higher temperature. It is soluble in acetic acid, and 
nearly insoluble in alcohol and water. Its acetyl-compound melts 
above 240°. 

Tetrabromanthraquinone, CyH-:Br,O2, is obtained by heating the 
tribromo-compound at 320° with bromine, or better by oxidising hexa- 
bromanthracene with chromic acid. It crystallises from chloroform, 
carbon bisulphide, or nitrobenzene in yellow scales, which melt at 
295—300°. 

Tetrabromanthraquinone, when heated at 210° with sodium or potas- 
sium hydrate, yields a colourless trioxyanthraquinone, C,,H;(OH);0:, 
differing apparently from all known compounds of that formula. 

Pentabromanthraquinone, C\4H;Br;0., is formed in very small quan- 
tity when anthraquinone is heated at 350° with iodine bromide. It is 
best obtained by the oxidation of heptabrcmanthracene. It crys- 
tallises in light needles, which dissolve easily in chloroform and carbon 
bisulphide, and sublime without melting. 

Pentabromanthraquinone, when fused with potassium hydrate, ex- 
changes a part only of its bromine for hydroxyl, the products being 
apparently mixtures of tetrabromoxy-, tribromodioxy-, and dibro- 
motrioxy-anthraquinone, varying with the temperature. J. R. 


Diphenolethane. By R. Fasiny1 (Deut. Chem. Ges. Ber., xi, 
283—286).—All attempts hitherto made to prepare this body by the 
action of dehydrating agents in a mixture of phenol and aldehyde 
have failed. The author finds, however, that if tin tetrachloride be 
added in small quantities to a mixture of phenol and paraldehyde, 
until the product emits vapours of the tetrachloride, a browuish-red 
resinous mass is obtained. This mass, after being freed from phenol 
by boiling with water and distilling in a current of steam, is dis- 
tilled under reduced pressure, when it yields a crystalline body con- 
taining some phenol, from which it is freed by boiling with ligroin 
and crystallisation from benzene. It separates from the latter in 
colourless, concentrically-grouped needles, apparently containing ben- 
zene, and having the composition 2(C,,.H,,O.)CsH,s. When crystallised 
from water, it forms white, shining plates, having the composition 
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CH;.CH=(C,H,OH)., which melt at 122° to a colourless liquid, but 
begin to decompose at 180°, and carbonise at 230°. It is easily 
soluble in soda and ammonia, and is reprecipitated from these solu- 
tions by acids. Its aqueous solutions give with basic lead acetate 
a voluminous white precipitate, which dissolves in acetic acid. Ferric 
chloride gives a yellowish-brown precipitate; nitrous acid a yellowish- 
green coloration: warmed with a dilute ammoniacal silver solution, 
it gives a mirror of the metal, whilst aldehyde is formed. 
Dibenzoyldiphenolethane, CHs.CH = (C,H,O.COC,H;).2, is formed by 
boiling diphenolethane with benzoyl chloride ; crystallised from alcohol, 
it forms slender, shining, yeilowish-white needles, which melt at 152°, 
and resolidify at 90°. It is soluble in warm ether, and with difficulty 
in benzene. It is, however, most easily soluble in acetone, from which 
it crystallises in prisms. The composition of this compound shows 
that two hydroxyl groups exist in diphenolethane. . 3. 


Synthesis of Diphenylene-phenylmethane and Diphenylene- 
tolylmethane. By W. Hemiuian (Deut. Chem. Ges. Ber., xi, 202— 
204.).--Fluorenyl alcohol, when dissolved in benzene and heated to 
140—150° with phosphorus pentoxide in sealed tubes, is converted 
into a dark-red resinous mass, which yields by distillation a hydro- 
carbon, crystallising from acetic acid in long silky needles, and 
melting at 145°5°. The formation and constitution of this substance 
(diphenylene-phenylmethane) is expressed by the equation— 

C,H, C,H, 
| \CH.OH + HC,H, = | SOH.C.Hs + H,0. 
C.Hy C,H, 

Diphenylene-phenylmethane is sparingly soluble in alcohol and 
ether, but dissolves freely in boiling acetic acid and in benzene. It 
does not combine with picric acid. 

On substituting toluene for benzene in the above reaction, the pro- 
duct is a hydrocarbon melting at 128°, and agreeing in composition 
with the formula— 


saa 
| DOE. CoH.-CHs, 
C, 4 

which is that of diphenylene-tolylmethane. This substance crystallises 
in fine silky needles, and otherwise closely resembles the preceding 
compound. Its vapour-density was found to be 8°75 (theory re- 
quiring 8°86). 

Some other hydrocarbons, formed together with the foregoing, are 
being examined by the author. J. R. 


Fluoranthrene, a New Coal-Tar Hydrocarbon. By R. Firria 
and F. GEBHARD (Deut. Chem. Ges. Ber., x, 2141).—In working up a 
quantity of higher coal-tar distillate for phenanthrene, a crystalline 
mass was obtained which did not yield phenanthrene-derivatives on 
oxidation, but contained much pyrene, and in addition a little of a 
new hydrocarbon, forming a picric acid compound difficultly soluble 
in alcohol, and separable from pyrene only by laborious crystallisa- 
tions, &c. When pure, this body fuses at 109°, and gives numbers 
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agreeing with the formula, C©,;H,;; the picric acid derivative, 
C\sHo.C5H3(NO.);0, melts at 182—183°. Fuming nitric acid forms 
a trinitro-derivative, whilst chromic acid gives rise to a quinone net 
yet fully investigated, and a well-defined acid, C,,H,O;, the barium 
salt of which is (C,H,O;).Ba + 4H,O, and the calcium salt 
(C,H,O;)2,Ca + 2H,0. This acid melts at 191—192°, and on distillation 
with zinc-dust is converted almost quantitatively into fluorene. Heated 
with soda-lime, it yields diphenyleneketone, C\s4HsO; = CO, + C,;H,0, 


6444 
whence the acid has the structure | Sco , and the hydrocar- 
C,H,Z.C0.0H 
€,H,—-CH—CH 
bon is probably indicated by \ / _ || , standing to fluorene in 
CH 
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the same relationship as phenanthrene to diphenyl, whence the name 
fuoranthrene. 

Apparently the body has been already obtained by Goldschmidt, 
who has recently described such a substance in his memoir on idryl. 

Pure pyrene melts at 148—149°, the mononitro-derivative at 149°5 
—-150°5", and the picric acid compound at 222°. So long as it contains 
no other hydrocarbons, it forms compact, shining monoclinic prisms; 
but if impure, it forms little plates. Graebe did not obtain it in a 
state of perfect purity. Diphenylenemethane from diphenylene ketone 
is identical with fluorene. C. R. A. W. 


Action of Sodium on Chinoline and Lepidine. By C. G. 
Wittiams (Chem. News, xxxvii, 85).—When sodium amalgam is 
added to chinoline or lepidine, the mixture becomes hot, turns red- 
dish-brown, and then solidifies. On adding water, a yellowish oil 
separates, which gives a deep reddish-brown solution when boiled with 
water and an acid, and deposits scarlet crystals on cooling. The scarlet 
colour is altered by exposure to light, and the same action occurs on 
silk or wool which has been dyed with the substance. It appears to 
be hydrochloride of di-chinoline, C,,H\N.,HCl. When lepidine was 
similarly treated and the resulting oil boiled with dilute nitric acid, 
red crystals were formed, which proved to be nitrate of lepidine, 


CH isN2, HNOs. A. J. C. 


Nicotine. By R. Larriin (Deut. Chem. Ges. Ber., x, 2136).— 
Pure nicotine boils at 240—242° (uncorrected). When oxidised by 
permanganate of potassium, added until no more is decolorised (10 
grams nicotine in 500 c.c. of water require about 60 grams of perman- 
ganate dissolved in 2,000 c.c. of water), it yields carbonate and pyi- 
dene-carbonate of potassium. Free pyridene-carbonic acid, C;H;NO:, 
or C;H,N.COOH, is obtained by filtering the solution from man- 
ganese dioxide, evaporating to dryness, taking up with alcohol, con- 
verting the dissolved potassium salt into silver salt, and decom- 
posing it with sulphuretted hydrogen. After crystallisation from hot 
alcohol or water, it forms colourless crystals, melting at 225—227° 
(uncorrected), and only sparingly soluble in ether and chloroform. 
The author has analysed the free acid, its platino-chloride, 
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(C;H;NO,.HC1).PtCl, + 2H.,0, the potassium and silver salts, the hydro- 
chloride, CsH;NO;.HCl, and the calcium salt, (C;H,NO.),Ca+5H.0, 
and finds numbers uniformly agreeing with the formula, C,;H;NO,, 
originally proposed by Huber (who prepared his pyridene-carbonic 
acid by oxidising nicotine with chromic acid liquor), and not agreeing 
at all with the formula, C,.HsN.O;, proposed by Weidel, who employed 
nitric acid as oxidiser. On repeating Weidel’s experiments, the acid 
obtained melted at the same temperature as that prepared by means 
of permanganate. 

On distillation with lime, 20 grams of undried potassium salt gave 


nearly 5 grams of pure pyridine. C. R. A. W. 


Constituents of Pereiro-Bark. By O. Hesse (Deut. Chem. Ges. 
Ber., x, 2162).—The bark of pereiro, also called Pinguaciba and 
Canudo Amargoso, is employed in Brazil as a febrifuge. According to 
Correados and Santos, also Goos, an amorphous alkaloid is contained 
therein, which they termed Pereirine. Peretti has obtained this base 
in a crystallised condition, whilst Rochefontaine and De Freitas have 
examined its physiological action, and found it highly poisonous. They 
propose to term this alkaloid Geissospermine, as the tree furnishing the 
bark is one of the Apocynes, either Geissopermum Vellosii or G. leve. 
The author finds that two alkaloids are really present: one crys- 
tallisable in small prisms, readily soluble in alcohol, almost insoluble 
in water and ether, precipitable by potash or ammonia from its solu- 
tion in acids in amorphous flakes, soon becoming crystalline. To this 
he applies the term “geissospermine.” The other is readily soluble in 
ether and is amorphous; this he names “ pereirine.”’ 

Geissospermine, when crystallised, is indicated by C,,H.,N,O.,H,O. 
It forms an insoluble amorphous platinochloride; the aurochloride is 
a brown-yellow precipitate, not containing any reduced gold. Con- 
centrated nitric acid dissolves it with a purple-red colour. Concen- 
trated sulphuric acid, when pure, dissolves it, forming a colourless 
fluid, which rapidly becomes blue. Ordinary acid, or acid containing 
iron, dissolves it to a blue liquid. Concentrated hydrochloric acid 
gives no coloration. The alkaloid loses its water of crystallisation, 
giving a yellowish mass, which browns on further heating, fusing at 
160°, and solidifying on cooling. 

Pereirine does not appear to have been analysed as yet. Strong 
nitric acid colours it blood-red; pure sulphuric acid violet-red. 

C. R. A. W. 

On the Alkaloid termed Quinidine by Henry and Delondre. 
By O. Hesse (Deut. Chem. Ges. Ber., x, 2149).—The substances 
described as “quinidine” by Henry and Delondre, in 1833 and 1834, 
and by Winckler, in 1844, are regarded by the author as more or less 
pure cinchonidine (isomeric with cinchonine, C.H,N,0); the “ quini- 
dine” of Van Heijningen, isomeric with quinine, C.H.,N,O, (known 
in England as quinidine), he prefers to term “conchinine,” although 
what advantage is to be derived from the use of this term does not 
appear, inasmuch as by its employment the relationship of the alka- 
loid to quinine, parallel with that of cinchonidine to cinchonine, is not 


indicated. C. R. A. W. 
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Hydro-derivatives of Cinchonine. By Z. H. Sxravup (Deut. 
Chem. Ges. Ber., xi, 311—315).—The chief products of the oxidation 
of cinchonine by potassium permanganate are cinchotenine and formic 
acid. 

C\,H2,N,0 + O, = Ci\sH»N.O; + CH,0;. 


Cinchonine. Cinchotenine. 


The hydrocinchonine, C,;H.;N20 (m. p. 267°), obtained as a bye-pro- 
duct in this reaction (Caventou and Willm, Ann. Chem. Pharm. Suppl., 
vii, 378), cannot be regarded as a true hydroderivative of cinchonine, 
since the action of nascent hydrogen on cinchonine gives rise to quite 
different products. 

Zorn (J. pr. Chem. [2], viii, 279) obtained two hydrocinchonines by 
the action of sodium amaigam on cinchonine, viz., a crystalline body, 
to which he gave the formula, C.,.H.,;N,O, and an amorphous substance, 
CxH2.N,O. Similar results are obtained with zinc and sulphuric acid, 
but the reaction is not so complete. 

The action of nascent hydrogen does not convert the crystalline into 
the amorphous hydrocinchonine. The crystalline body is dihydro- 
dicinchonine, (Ci>H22N20)2. He. 

The amorphous hydrocinchonine was not obtained in a state of 
purity; it is deposited in the form of yellow tabular crystals, when 
caustic potash is added to a dilute solution of the body in hydrochloric 


acid. 
In conclusion the author expresses his belief that O. Hesse’s homo- 


cinchonidine (Deut. Chem. Ges. Ber., x, 2156) is identical with cincho- 
nidine. W. C. W. 


Alkaloids of Cinchona Bark. By O. Hessu (Deut. Chem. Ges. 
Ber., x, 2152).—The author regards the body described by Koch as 
“‘ cinchonidine,” as being a lower homologue of true cinchonidine (the 
so-called quinidine of Winckler), and hence proposes to term it homo- 
cinchonidine. The salient characters of the cinchona alkaloids may be 
thus contrasted :— 

A. Quinine Grovup.—Quinine, CoHsN202, precipitated as an amor- 
phous hydrate containing 3H,O, by alkalis. The crystallised anhy- 
drous base melts at 177°, the trihydrate at 57°; the former is soluble 
in 1960, the latter in 1670 parts of water, at 15°. Solutions in snl- 
phuric acid fluoresce; those in hydrochloric acid do not (addition of 
metallic chlorides, &c., often prevents fluorescence). Chlorine and 
ammonia give the thalliochin reaction. The hydrochloride is 
C2H2sN20,.HC1.2H,0 ; the neutral sulphate (C.,H.,N,0,),..H,SO,.8H,0, 
and the acid sulphate, C2 H.4N,.O..H.SO,.7H,O. Pure quinine sul- 
phate gives no precipitate by the following mode of testing, which is 
useful as a means of indicating the presence of other alkaloids 
(Kerner); 1 part of sulphate is shaken to an emulsion with 10 of 
water at 12—15° C., and the whole left to itself for half an hour; 
to 5 c.c. of filtrate, 7 of ammonia solution, sp. gr. 0°96, are added, and 
the whole mixed; this test will detect 1 per cent. of cinchonidine. 
Quinine is levo-rotatory. 

Quinidine (called by the author “ conchinine”), C.H.,N,0,, crystal- 
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lises from alcohol in prisms, with 24H,O ; from ether in rhombohedrons, 
with 2H,O; and from boiling water in thin plates, containing 14H,0 ; 
neither of the last two kinds of crystals effloresce in the air. Dextro- 
rotatory. The hydrochloride is C.H.,N.O,.HCl.H.O; the neutrasul- 
phate (C.H»,N.0,)2.H,SO,.2H,O; and the acid sulphate, C..H,,N,O.. 
H.SO,.4H.0. 

Quinicine, isomeric with quinine and quinidine, C.H.,N2O., produced 
from either of these alkaloids by heating certain of their salts; the mono- 
sulphate forms it without loss of weight on fusion. Feebly dextro-rota- 
tory. Amorphous, but can give rise to certain crystalline salts; not 
contained in cinchona barks. 

Apo-diquinicine (diconchinine of the author); is related to quinine 
and its isomerides, as indicated by the equation— 


2C»HyN,O2 = H,O + CyoHygN 40s. 


This base constitutes the greater portion of the amorphous bases con- 
stituting the ‘‘quinoidine ” of commerce; it is wholly amorphous, and 
forms only amorphous salts. The sulphurie acid solution fluoresces ; 
it gives the thalliochin reaction, and is feebly dextro-rotatory {whence 
evidently it is an anhydro-derivative of quinicine, and is not impro- 
bably formed by alteration and dehydration during extraction, like cer- 
tain analogous derivatives of the active alkaloids of the aconites.— 


C.R. A. W.]. 


B. Crycnontne Group.—Cinchonine, CH.sN20, crystallises anhy- 
drous from alcohol; no fluorescence in sulphuric acid solutions; the 
hydrochloride is CH.,N,0.HCI1.2H,O, and the sulphate, C..H.,N,O. 
H,SO,.2H,O ; the former crystallises in long needles; the latter in 
compact prisms. Dextro-rotatory. 

Cinchonidine (the “ quinidine” of Henry and Delondre, and of 
Winckler ; the a-quinidine of Kerner), C2H2,;N.O, isomeric with cin- 
chonine. Crystallises from alcohol in anhydrous needles, and prisms 
or plates. No fluorescence (when pure). No thalliochin reaction. 
Levo-rotatory. The hydrochloride is Cj, H.,N,O.HCl.H,O, and the 
sulphate (C»H.sN.O)..H,SO,.6H,0. 

Cinchonicine, C»H3N20, is produced from either of its isomerides, 
cinchonine or cinchonidine, in the same way as quinicine from quinine 
or quinidine. Amorphous, but forms some well crystallised salts. Not 
contained in cinchona barks. Dextro-rotatory. 

Dicinchonicine (termed diconchonine by the author). An amorphous 
base contained in commercial “ quinoidine,’’ derived from barks which 
contain much cinchonine or cinchonidine. Has not yet been obtained 
quite pure, but is probably CyoHyN,O>. 

(Query, an alteration-product formed during manufacture, like apo- 


diquinicine ?-—C. R. A. W.] 


C. Homocincnontne Group.—Homocinchonine, CyH»N,O. The 
author views the “cinchonine” obtained by Skraup (Chem. Centr., 
629 [1877]) from O. rosalenta, as having this composition. 

Homocinchonidine, C\p)H.,N,0 (the “cinchonidine” of Koch, Pharma- 
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ceutische Post, x, 207 [1877]), crystallises from alcohol in large 
prisms and small plates. Leevo-rotatory. A solution of 2 grams in 
100 c.c. of 97 per cent. alcohol at 15°, gives the value— 


(a)p = — 109°34, 
The hydrochloride is C;,H.,.N,0.HC1.H,O, and the sulphate, 
(CisH22N20)2.H,SO,.6H20. 


This alkaloid has been mistaken for aricine, owing to the circum. 
stance that its sulphate, under certain conditions, separates as an 
amorphous mass, instead of slender needles. 

Homocinchonicine, CigH2,N,0, is derived from homocinchonidine, just 
as cinchonicine and quinicine are derived from their respective iso- 
merides, by heating the sulphates, &c. Amorphous, but forms a 
crystalline oxalate, (C\H.2N,0)2.C,H,0,.4H,0, remarkably like that 
of cinchonicine. 

Dihomocinchonicine (dihomocinchonine of the author), Cz.H,3N;,0., 
accompanies the homocinchonine alkaloids in C. rosalenta. Strongly 
dextro-rotatory. Amorphous; furnishes only amorphous salts. 


D. QutnamtneE Grour.—Quinamine, Ci5H.N,02. Occurs in the bark 
of C. succirubra, from Darjeeling, and other localities in British India 
and Java; in the “ Cinchona rouge de mutis,” of Delondre; in C. nitida, 
C. erythranthra, C. erythroderma, C. rosalenta, C. calisaya. var. 
Schuhkrafft; and O. calisaya. Difficult to separate from the amor- 
phous alkaloids; the separation may, however, be effected by means of 
potassium thiocyanate added to the solution of the mixed bases in 
acetic acid until the liquid is almost decolorised, when most of the 
amorphous bases are precipitated, with but little quinamine ; on treat- 
ing the residue left by the evaporation of the ethereal extract with 
ammonia and ether, and dissolving in alcohol, a liquid is obtained, 
from which quinamine crystallises on standing. The author formerly 
assigned to it the formula, C.H»N,0,, but now modifies that formula 
by subtracting CH». M. p. 172°. 

Quinidamine (termed conquinamine by the author), accompanies 
quinamine in OC. succirubra and rosalenta barks; crystallises in long 
shining prisms, melting at 123°. Dextro-rotatory. A solution of 
1:8 grams in 100 c.c. of 97 per cent. alcohol, gives the value at 15° 
[a]yp = + 200. Only precipitated by platinic chloride in concentrated 
solutions; the gold salt soon decomposes; the hydriodide crystallises 
in fine prisms. 

Quinamidine and quinamicine, two amorphous bases, formed by heat- 
ing quinamine with dilute sulphuric acid. Isomeric with quinamine. 
The hydrochlorides are crystalline, and the difference between the two 
is not clearly stated. By continuing the action of sulphuric acid at 
120—130°, a brownish, non-crystalline base is formed, precipitable by 
sodium carbonate, and insoluble in ether. The author states that this 
is indicated by the formula, C,;H.N.O., and terms it Proto-quinami- 
cine. 

Apoquinamine, C,sH2,N,0, isomeric with homocinchonidine. Pre- 
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pared from quinamine or quinidamine by boiling for a short time with 
hydrochloric acid ; hydrobromic acid first produces the same anhydro- 
derivative, and subsequently converts it into a resinous, difficultly 
soluble hydrobromide ; no methyl bromide is evolved during the 
reaction. The first reaction by which apoquinamine is formed is, 
C\sH»sN20. = H,O0 + CyH22N.0. Apoquinamine is a white, amor- 
phous powder, readily soluble in ether, alcohol, and dilute hydrochloric 
acid, the last solution precipitating with strong hydrochloric, or better, 
nitric acid. The hydrochloride, platinum salt, and gold salt, are 
amorphous. 


E. Orner ALKatoibs.—Paricine, C,,HisN,O, an amorphous base, 
forming amorphous salts, occurring with quinamine in C. succirubra 
bark, from Darjeeling. On keeping, it becomes less readily soluble in 
ether. 

Paytine, CxH»N,0.H,0, in Payta bark, erystallises in fine prisms. 
Heated with soda lime, it furnishes a substance, paytone, crystallisable 
in yellow plates. Leevo-rotatory. 

Paytamine, an amorphous alkaloid, accompanying paytine. 

Cusconine, C23H»N,0..2H,0, crystallises in plates; the neutral sul- 
phate is amorphous, and does not dissolve readily on addition of more 
acid. 

Aricine, C.;H N04, isomeric with cusconine, and accompanying 
that base. Crystallises in white shining prisms, melting at 188°. 
Levo-rotatory. The salts are sparingly soluble. 


Cusconidine, an amorphous alkaloid, accompanying cusconine. 

Javanine, not yet fully examined, forms a crystallisable oxalate. 
Occurs in C. calisaya var. javanica. 

Bolivia calisaya bark contains a fluid alkaloid, possessing a peculiar 
odour, like that of quinoline. C. R. A. W. 


Coloured Crystalline Compounds from Brucine, By D. 
Linvo (Chem. News, xxxvii, 98).—Sulphurous acid and other reducing 
agents convert the yellow nitro-compound which is formed by the 
action of nitric acid on brucine, into a violet crystalline substance, 
which may be readily obtained by heating brucine with concentrated 
nitric acid until it becomes yellow, and then adding sulphurous acid 
solution in excess. A yellow crystalline nitrate of another base is also 
obtained in minute crystals on heating brucine with nitric acid, as 
above, allowing it to cool, and adding alcohol. These two coloured 
compounds are readily converted into each other by the addition or 
removal of oxygen. The violet crystals dissolve in a strong solution 
of potassium hydrate, with an intense blue colour, which quickly 
changes to yellow, the mixing of the two colours producing a fine 
green. The reaction is very delicate. A. J. C. 


Volatile Constituents of Human Excrement. By L. Brizczr 
(Deut. Chem. Ges. Bev., x, 1027—1031).—The author examined the 
feces of healthy persons and of convalescents, and found, in addition to 
acetic, butyric, and isobutyric acids, small quantities of phenol and 
indol, and a new crystallisable body, which he terms skatol (70 cxatos : 

VOL. XXXIY. 2h 
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feces). It crystallises in irregularly-dentate, shining plates, resembling 
indol, which, by frequent recrystallisation from hot water, can be 
obtained snow-white. The crystals, which have a highly disagreeable, 
fecal odour, melt at 93° to 95°C. Skatol is rather less soluble in 
water than indol, and can be easily distinguished from the latter by 
not being coloured by chlorine water, and by the fact that an aqueous 
solution of skatol, treated with a drop of fuming nitric acid, does not 
give a red precipitate, but a white cloudiness. It is soluble in warm 
dilute nitric acid, but separates unchanged on cooling. It is decom- 
posed when boiled with nitric acid for some time, and vapours smelling 
of nitrophenol are given off. As the elementary analysis of different 
specimens did not give concordant results, the author cannot assign 
any formula to it at present. Skatol forms the chief constituent of 
the volatile aromatic components of human fieces. Feces of dogs 
(whether fed on meat or bread diet) contained no skatol, but indol, 
and in addition a yellow oil, with a revolting and peculiarly irritating 
smell. The author has not yet been able to analyse this yellow oil, 
although it forms the chief volatile constituent of dogs’ faeces. He has 
repeatedly obtained it by distillation from human pathological fluids. 
In the pancreas after putrefaction, and in the feces of typhus patients, 
no skatol was found. The author considers skatol identical with the 
substance which Secretan obtained by the decomposition of egg-albu- 


‘min under water for six months. 


Skatol injected under the skin of rabbits, passes out in the urine as 
a substance yielding colouring matter. Skatol is, according to the 
author, the unknown substance in human urine to which Jaffé attri- 
butes the red or violet colour on the addition of hydrochloric acid and 
chloride of lime. The addition of hydrochloric acid to the urine of 
rabbits, after a hypodermic injection of skatol, immediately produces 
a violet coloration, whereas previously the animal’s urine showed no 
change on the addition of either hydrochloric acid or chloride of lime. 
Phenol, the author finds, is a constant component of human feces. 
The above results show that the specific products of decomposition 
are normal components of intestinal digestion. E. C. B. 


Preparation of Ginolin. By E. Varenne (Bull. Soc. Chim. [2), 
xxix, 109—110).—(inolin, the red colouring matter of wine, may be 
obtained by mixing the wine with lime to the consistency of a paste, 
which is drained on a funnel. The residue containing the colouring 
matter is mixed with alcohol of 95 per cent., and treated with sufficient 
sulphuric acid to neutralise the lime and decompose the compound of 
lime with the colouring matter. The solution is filtered from calcium 
sulphate, and on evaporation leaves cenolin as a black powder, which, 
when bruised, exhibits a crimson-red colour resembling powdered 
cochineal. Sub-acetate of lead may be used instead of lime. 


L. T. O’S. 


Distillation of some Resins and Resin-acids with Zinc-dust. 
By G. Cramician (Deut. Chem. Ges. Ber., xi, 269—276).—By the dis- 
tillation of a mixture of crystallised abietic acid with ten times its 
weight of zinc-dust in a stream of hydrogen, a heavy brown oily 
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product was obtained, which, on re-distillation in a current of steam, 
yielded a yellow oil lighter than water, whilst a dark-brown viscous 
tar-like mass remained behind. The light oil, when submitted to re- 
peated fractional distillation and treatment with sodium, was separated 
into toluene boiling at 110—112°, meta-ethylmethylbenzene, C,H)», 
boiling at 158°, and naphthalene, together with a small quantity of 
methylnaphthalene. The portion remaining behind, on distilling in a 
current of steam, was again distilled with zinc-dust, and a yellow oil 
obtained, which, on cooling, deposited a mass of crystals. This yellow 
oil was found to contain naphthalene and methylnaphthalene, C,,Hy, the 
latter boiling at 230—232°, and yielding on oxidation an isonaphthoic 
acid melting at 182°. The hydrocarbon forms with picric acid a com- 
pound, C,,Hi+(CsH;(NO,)O, which crystallises in fine yellow needles 
melting at 116—117°. The boiling point agrees with that of the methy]- 
naphthalene prepared by Fittig and Remsen (Ann. Chem. Pharm., clv, 
112). The crystalline body on purification yielded a substance erys- 
tallising in yellow plates, subliming easily, and melting at 190°. 
Analyses and vapour-density show that its composition is C,;Hj., and 
when oxidised with chromic acid it yields an anthraquinone-carbonic 
acid, C,;H,O,, crystallising in pale-yellow needles and melting at 
278—280°, thus showing the hydrocarbon to be a methylanthracene, 
and probably identical with that prepared by Fischer and Weiler. 
rhe amount of methylanthracene formed is very small and due to a 
secondary action. 

Colophony when similarly treated yields the same products; toluene 
is, however, formed in much smaller quantities. 

Gum benzoin distilled with zinc-dust yields toluene, naphthalene, 
and methylnaphthalene, together with a small quantity of xylene, 
which is probably orthoxylene. 

The author intends to submit other resins to a similar investigation. 

> 

An Indifferent Crystalline Resin from Gurjun Balsam. By 
F. A. Frticxiaer (Arch. Pharm. [3], xii, 583—61).—From the residue 
remaining in the preparation of a large quantity of gurjun balsam the 
author has obtained a crystalline substance, which at first was thought 
to be copaivic acid, but on examination it was found to possess neutral 
properties. It was obtained by crystallisation from petroleum spirit 
in prismatic crystals, which melt at 126—-130°. It forms no com- 
pounds with bases, or crystalline derivatives with acetic or nitric acid. 
By dry distillation this substance gave an oil which was unaffected by 
ferric chloride. It is dissolved by sulphuric acid with a reddish-yellow 
colour, and is reprecipitated by water; it is unaltered by fusion with 
potassium hydrate. 

The angular measurements of the crystals, which belong to the asym- 
metric system, are given in detail. 


The formula of this body is C.sH4,0.. A. J. C. 


Elemic Acid. Contribution to the Chemistry of Elemi. 
By E. Burt (Pharm. J. Trans. [3], viii, 601).—In addition to the 
two crystalline substances, bryoidin (Fluckiger, Pharm. J. Trans., 
Aug. 22, 1874) and amyrin (Buri, idem., Aug. 19, 1876), that have 
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been isolated from elemi, the author has obtained a crystalline body, 
elemic acid, from the brown amorphous resin remaining in the alcoholic 
mother-liquors from which amyrin has been crystallised. The resin is 
dissolved in ether and shaken with potassium hydrate, then with water 
to dissolve the potassium elemate, from which elemic acid can be pre- 
cipitated by hydrochloric acid. 

Elemic acid has been obtained in crystals, much larger than those 
of bryoidin and amyrin, by crystallisation from alcohol. It melts at 
215° to an amorphous mass. It is soluble in ether and in 17°55 parts 
of alcohol, sparingly so in carbon bisulphide, but insoluble in water. 
The solution of elemic acid is levogyrate, deviating the ray 3°5°. Its 
aleoholic solution reddens litmus. Its formula is Css H ge 0 or (C;Hg),0,, 
thus showing elemic acid to be allied to bryoidin, amyrin, and other 
derivatives of terpene, C;H,. With the exception of the potassium 
salt, which crystallises in needles and has the composition expressed by 
the formula C;;H;;0,K.18H,O, the metallic elemates are amorphous, 
and are obtained by double decomposition from the potassium salt. 

An amorphous resin of acid character, and a so-called indifferent 
amorphous resin are also among the constituents of elemi, forming 
indeed the chief part of the elemi of Manila. A. J.C. 


Maté or Paraguay Tea. By H. Byasson (Pharm. J. Trans. [3}, 
viii, 605).—Maté tea is yielded by the Ilex Paraguayensis or Ilex maté 
of South America, where maté constitutes the favourite drink. The 
variety examined was the greenish-yellow powder, which is prepared 
by the natives from the roasted and coarsely-powdered leaves. The 
analysis was made by mixing the maté with lime and successively 
exhausting the mixture with chloroform and alcohol. 100 grams 
gave :— 

CD ckkdeidtneeineowneees ove 1°85 
Glutinous substance, &c 3°87 
Complex glucoside.... 2°38 

0°63 
Inorganic salts, including iron 3°92 
Malic acid not estimated. 


Exhausted with boiling water the tea gave 24 per cent. dry extract, 
and 3°92 per cent. of ash in the extract, calculated on the maté taken. 
The ash contained potassium carbonate and much sulphuric acid. The 
test for tannin and caffetannic acid gave negative results. 

The amount of caffeine is comparable with that in the kinds of tea 
and coffee richest in that alkaloid. A. J. © 


Physiological Chemistry. 


Experiments on the Digestibility and Nutritive Power of 
Meat-flour. By Wourr, Funxs, and Dirrmann (Landw. Versuchs. 
Stat., xx, 180—182). —When, besides steamed potatoes, various quan- 
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tities of American meat-flour were given to pigs, it was found that on an 
average 96°6 per cent. of the albumin and 87°3 per cent. of the fat con- 
tained in the latter were digested, and these coefficients were inde- 
pendent of the ratios in which the two kinds of food were administered. 
When on the other hand, besides a constant weight of potatoes, meat- 
flour and wheat-flour were given in the ratio 1: 1°5—2°8, only 86°6 
per cent. of the meat-flour albumin was digested, and the percentage 
rose again when starch was omitted from the diet. 

Young pigs fed on potatoes increased in weight 1 kilo. for each 13 
kilos. of potatoes ingested; the same increase in weight was pro- 
duced by 1°8 kilos. of meat-flour; hence the nutritive value of the 
latter is to that of the former as 7-2: 1. In older animals (70 kilos. 
in weight) 34°6 kilos. of potatoes or 1°21 kilos. of meat-flour produced 
an increase of weight equal to 1 kilo.; that is, 28°6 kilos. of potatoes 
had the same effect as 1 kilo. of meat-flour, or the nutritive value of 
the latter was relatively four times as great as in the former experi- 
ments. In determining the value of food-stuffs, therefore, it is clear 
that no reliance can be placed on isolated experiments, since many 
circumstances may affect the results. 

In two other sets of experiments the same increase in weight, 100 
kilos., was produced, on the one hand by 1,451 kilos. of potatoes with 
44 kilos. of meat-flour, and on the other hand by 1,163 kilos. of pota- 
toes with 104'5 kilos. of meat-flour, the total amount of dry matter in 
the two diets being the same. Above a certain limit, then, dry potato- 
substance is as nourishing as dried meat-flour, the latter being only 
advantageous when added to the former (or other foods poor in nitro- 
gen) in sufficient quantity to afford a moderately nourishing diet 
(albumin to other organic matters as 1 : 5). 

The authors have also found that vegetable and animal albumin are 
nutritive in nearly the same degree. This was proved by feeding 
animals—Ilst, on a diet composed of potatoes and peas, with a little 
linseed; and 2nd, on a diet of potatoes, meat-flour, and starch, the 
total weight of digestible substances being the same in both, and the 
ratio of albumin to other organic matters 1:6. When starch was 
omitted from the second diet, and the amount of meat-flour increased 
so as to make the ratio of albumin-to fat and carbohydrates greater 
than 1 : 4°5 (the total organic matter being still the same), no additional 
advantage resulted. Ch. B. 


Formation and Secretion of Ferments. By P. Griitznur 
(Pfliger’s Archiv. f. Physiologie, xvi, 105—123).—According to Nuss- 
baum, solutions of ferments uniformly possess the power of reducing 
perosmic acid, and those glands which secrete fluids capable of setting 
up fermentative actions contain cells which are more or less darkened 
by that reagent, whilst glands, the secretions from which are non- 
fermentative, are unaffected by it. The author disputes the generality 
of this rule: thus, the submaxillary glands of rabbits produce more 
darkening with perosmic acid than the parotid glands, whilst the secre- 
tion of the former is non-fermentative and that of the latter highly 
fermentative, and similarly in other cases. C. R. A. W. 
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On the Excretion of Indican under Physiological and 
Pathological Conditions. By M. Jarré (Virchow’s Arch., 1xx, 72, 
and Chem. Centr., 1877, 679).—The author found that in the urine of 
dogs, the indigo, of which there were mere traces on a diet poor in 
nitrogen, increased to such an extent when they were fed on horse- 
flesh, that on an average 8 to 16 mgr. could be obtained daily. In a 
man dying of starvation from cesophageal cancer, the author found on 
the day of death 17 mgr. of indigo in the urine. The great increase 
of indigo in the urine accompanying obstruction of the small intestine 
the author explains as follows :—Indol only occurs in the later stages 
of pancreatic digestion, and as a product of decomposition; the pre- 
vious products of digestion are in the normal state rapidly absorbed, 
so that but little indol can be formed. Stagnation of the contents of 
the small intestine, however, gives more opportunity for decomposition 
and for the formation of indol. As digestion occurs almost wholly in 
the small intestine in man and the carnivora, the author thinks that 
obstruction in the large intestine would not cause any other result 
than the stoppage by masses of fecal matter. The effects would 
be felt in the small intestine after some time only. The author sug- 
gests that the excretion of indican may perhaps assist in the diagnosis 
of the situation of an intestinal obstruction. K. C. B. 


On Lactosuria. By F. Hormeister (Chem. Centr., 1877, 663— 
667).—The author of this paper has isolated lactose in considerable 
quantities from the urine of lying-in women, and applies to this con- 
dition the term “‘lactosuria.” 

The urine was derived from a healthy woman in whom there was 
well-marked stoppage in the lactic secretion. The method adopted 
was in the main that of Leconte and Briicke, in which the sugar was 
precipitated by acetate of lead and ammonia. The substance thus 
obtained agreed with milk-sugar in regard to its crystalline form, 
melting point, amount of water of crystallisation, composition, optical 
activity, &c. The author thinks that during the stoppage of the 
secretion of milk, some constituents of that fluid, amongst them lac- 
tose, enter the blood, and then pass off by the kidneys. Large quan- 
tities of milk-sugar administered by the mouth to an adult gave rise to 
the presence of sugar in the urine in small quantities, but still dis- 
tinctly appreciable by the polarimeter. E. C. B. 


Formation of Hippuric Acid in the Kidneys. By A. Horr- 
MANN (Chem. Centr., 1877, 409—416).—The author finds, from ex- 
periments on himself, that after the introduction of benzoic acid into 
the human organism, neither benzoic nor hippuric acid occurs in the 
perspiration. In one experiment in which benzoic acid alone was 
taken, benzoic acid was present in the urine in addition to the hip- 
puric acid, whereas in another experiment in which benzoic acid and 
glycocine were taken, no benzoic acid, but only hippuric acid was detected 
in the urine, indicating apparently that a combination of the benzoic 
acid with the glycocine had taken place. The author further experi- 
mented by passing through fresh kidney removed from the body defi- 
brinated blood containing, in addition to benzoic acid, alanine, 
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(C;H;NO.), when he obtained an acid crystallising in large white 
needles differing entirely in appearance from hippuric acid. He was 
unable with certainty to identify this substance with the hitherto 
unknown alanine-hippuric acid. Two experiments in which both 
leucine and benzoic acid were passed through the kidneys, showed that 
either these do not combine in the kidneys, or else that the compound, 
formed during the necessary manipulations for separating it from the 
solution, undergoes decomposition. Further experiments showed that 
no hippuric acid is formed on passing through the kidney blood con- 
taining benzoic acid and glycocine, and whose oxygen had been displaced 
by carbonic oxide ; also, that the kidney, after removal from the body, 
and after blood saturated with carbonic oxide had been passed 
through it for two hours, still possessed the power of forming hippuric 
acid from benzoic acid and glycocine when they were dissolved in 
oxygenated blood. In order to show that the formation of hippuric 
acid from glycocine and benzoic acid isa function of the living kidney, 
the author poisoned a fresh kidney, after its removal from the body, by 
passing through it blood containing quinine, and on the subsequent 
addition of benzoic acid and _glycocine it was found that the amount of 
hippuric acid formed was very small, so that it is probable that if the 
kidnéy-tissue were completely modified by quinine poisoning, the 
power possessed by the kidney of forming hippuric acid would be 
quite extinguished. E. C. B. 


Origin of Uric Acid in the Organismof Birds. By H. Meyer 
and M. Jarré (Deut. Chem. Ges. Ber., x, 1930—1933).—The authors 
gave urea to fowls with their food, in order to estimate the influence 
of this substance on the excretion of uric acid. From the first ex- 
periment, in which a fowl was fed with meat, it appears that of two 
grams of urea introduced, scarcely any appeared in the excretions, 
showing that in the organism of fowls urea undergoes transformation 
(a fact that was also discovered at the same time, independently, by 
Cech in Salkowski’s laboratory). On the three days following the 
first administration of urea, a considerable increase in the uric acid 
took place, and the actual quantity of uric acid formed was very nearly 
that which it is calculated could be produced from the amount of urea 
ingested. This leads to the supposition that the urea was directly 
transformed into uric acid. Another explanation, however, may be 
given, viz., that the urea in the organism of birds is decomposed into car- 
bonate of ammonia and ammonia salts, which, as v. Knieriem has shown, 
producing a considerable increase in the excretion of uric acid. In order 
to ascertain this the authors in another similar experiment estimated 
the amount of ammonia excreted. They found that after feeding with 
urea, the amount of ammonia is considerably increased, and they cal- 
culate that whilst one gram of urea was ingested, an amount of uric 
acid and ammonia, together corresponding to 1°16 grams of urea, were 
excreted. These results are also in favour of the supposition that the 
urea, as far as it is not excreted as ammonia salts, is directly converted 
into uric acid in the organism of birds. The authors draw this con- 
clusion with all reserve, and do not consider the question as by any 
means finally settled. EK. C. B. 
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Conversion of Uric Acid into Urea in the Body of the Dog. 
By C. Voir (Zeitschr. fir Biologie, xiii, 530—532).—The following 
experiments were conducted by the author in conjunction with 
Zabelin :—14 and 30 grams of uric acid were administered on two 
consecutive days to a large dog which had for some time previously 
been fed on meat. Urea in abnormal quantity was detected in the 
urine for five days, the total excess amounting to 28 grams, which the 
author concludes to have been derived from the uric acid. Of the 
latter only 3°72 grams passed into the feces. On two days the excess 
of urea in the urine amounted to 8°95 grams = 4°18 grams of nitrogen. 
Since other substances than urea are precipitated by mercuric nitrate 
(by means of which the estimations were made), the ratio of nitrogen 
calculated from urea, to the total nitrogen yielded on ignition with 
soda-lime, was also determined, both before and during the action of 
the uric acid. As the ratio was nearly the same in both periods, the 
author concludes that by far the greater part of the uric acid was 
converted into urea. A special examination was made by Zabelin for 
allantoin, but without success. 

These results do not agree with those of Salkowski (Deut. Chem. 
Ges. Ber., ix, 719; Zeitschr. fiir physiologische Chemie, i, 4). 

Ch. B. 


Chemistry of Vegetable Physiology and Agriculture. 


New Researches on the Functions of Fungi and their Pro- 
perty of Inverting Cane-sugar. By A. Becuamp (Compt. rend., 
Ixxxvi, 355—358).—The author is of opinion that the view is restricted 
which regards sugar as the necessary source of alcohol in fermenta- 
tion, and microscopic plants as the only producers of alcoholic 
fermentation. He has shown that an aqueous solution of sodium 
acetate, or of ammonium oxalate, furnishes alcohol with certain 
moulds. Yeast from beer, perhaps all yeasts, produce alcohol in dis- 
tilled water, without the presence of sugar. The following new facts 
support this physiological theory of fermentation :— 

I. Normal urine, destitute of glucose, when undergoing ammoniacal 
fermentation, forms at the same time alcohol and acetic acid. In one 
of these fermentations the ferment consisted largely of bacteria and 
vibrios. After being well washed, this ferment was placed in a solu- 
tion of sugar which had been creasoted. Hydrogen and carbonic 
anhydride were evolved, the sugar was partly inverted, and alcohol, 
acetic and butyric acids were formed. The ferment was not much 
changed ; the vibrios disappeared, but it contained no torulas, myce- 
leum, or cellules. 

II. Starch-paste, treated with the same ferment, rapidly became 
fluid, with disengagement of hydrogen and carbonic anhydride. 
Alcohol, acetic, lactic, and butyric acids were formed. In many ex- 
periments no glucose could be found; soluble starch or dextrin fer- 
mented directly. 
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III. The granular deposits of old wines invert cane-sugar. They 
also act as alcoholic ferments. é. & 


Experiments on the Ripening of Grapes. By C. Sr. Pierre 
and L. MaGanien (Compt. rend., lxxxvi, 491).—The authors find that 
as the grapes approach maturity, they evolve carbonic acid gas both 
in the dark and in daylight, this evolution taking place indifferently 
in air or any inert gas. When the experiment is carried on for a 
sufficient length of time, the quantity of carbon dioxide produced is 
always greater than the quantity of oxygen consumed. Grapes 
absorb or give off moisture according as they are kept in damp or 
dry places. When maturity approaches, the acids diminish and the 
sugar increases. The mechanism of ripening, according to the authors, 
is the following :—The acids and glucose are formed in the plant, and 
carried by the sap to the grape: here the acids are destroyed, whilst 
the sugar becomes concentrated. When the grapes become over ripe, 
the sugar is consumed in its turn. dS. Mi. F. 


On Relations between the Chemical Constitution of certain 
Organic Compounds and their Physiological Importance to 
Plants. By A. SrurzerR (Landw. Versuchs-Stat., xxi, 93—133).—In 
the first place, experiments were made to determine whether plants 
containing chlorophyll could obtain their total supply of carbon from 
oxalic or tartaric acid, instead of carbonic acid. Seeds of Brassica 
rapa were allowed to germinate in distilled water until the radicle and 
plumules were sufficiently developed ; these plants were well suited for 
the experiment, on account of the small weight of the seed and the 
rapid growth of the young plant. They were then planted in a bed 
of sand, under a glass chamber, and watered with a feeding solution— 
containing ‘2 per cent. of Nobbe’s feeding-salt—to which freshly-pre- 
cipitated calcium oxalate had been added. It was found that free 
acids, or even acid salts, would not answer for the purpose. At the 
top of the glass chamber two tubes were let in, and one of them con- 
nected with an aspirator, by which air freed from carbonic acid (by 
potassium hydrate) was drawn through. All joints were sealed with 
paraffin. The vessel was exposed to diffused daylight, except in the 
early morning when the sun shone on it for a short time. The plants 
grew well, and were of a good green colour. After 35 days they were 
removed, washed, and dried at 100°; then weighed. The increase 
amounted to 228 per cent. Wheat plants treated as above for 30 days 
gave an increase of 48 per cent.; but as there is a large store of 
nutriment in this grain, the difference in the increase compared with 
rape is easily accounted for, Other plants were also found to grow 
and form new leaves when submitted to the same treatment. On 
examining the gas, oxygen was found to have been evolved. 

Experiments made with calcium tartrate, instead of the oxalate, 
age ye Brassica rapa an increase in weight of 133 to 150 per cent. 
in 17 days. 

The author, therefore, concludes that plants containing chlorophyll 
can assimilate the carbon from oxalic and tartaric acids. 

It was then necessary to determine whether this assimilation of 
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carbon is due to an intermediate formation of carbonic acid, or whether 
it takes place directly. In the following experiments the air in the 
chamber was not only freed from carbonic acid at the commencement 
of the operation, but any carbonic acid that was given off from 
the plants during the trial was absorbed with potash. Brassica 
rapa, when treated with calcium oxalate under the above conditions, 
diminished in weight and died. Poa annua also lost all its chlorophyll, 
and finally the plant died. When calcium tartrate was substituted for 
the oxalate, rape was found to increase in weight during 17 days from 
66 to 69 per cent., and a more fully-grown plant of Viola tricolor 
formed new leaves and buds. Carbonic acid was found to have been 
absorbed by the potash. , 

Oxalic acid consists of two carboxyl groups, COOH.COOH, and it 
may be inferred from the above results, that the carboxyl is oxidised 
into carbonic acid and water before the plant can take up the carbon; 
whereas the alcoholic groups, (CHOH), contained in tartaric acid can 
be applied directly to the formation of carbo-hydrates in plants. It 
has not been determined, however, how this splitting up of the mole- 
cule of tartaric acid takes place, but it is most probable that at the 
moment of separation the COOH-groups become oxidised into CO, 
and H,O, and do not previously form oxalic acid. 

It was found, on comparing these two sets of experiments, that 
about the same quantity of tartaric acid had been absorbed in each 
case, but in the latter—with an atmosphere kept constantly free from 
CO,—the increase in the weight of the plants amounted to only about 
one-half of that found in the former instance, when the CO, was 
allowed to remain, and so became finally assimilated. It may, there- 
fore, be taken for granted that the carboxyl group must be oxidised 
into carbonic acid and water, before plants can take up the carbon; 
but the alcoholic group, on the contrary, is at once absorbed, with- 
out intermediate oxidation. 

In experiments on the effect of glycerin on rape—which also con- 
tains the CHOH-group—the plants increased 126 per cent. in 17 days, 
although the air was kept constantly free from COQ. 

Fungi were next grown in solutions containing various salts. It is 
well known that the fungi do not contain chlorophyll, and as they 
exhale CO,, they cannot feed directly upon it; they will behave 
towards organic compounds, therefore, in the same manner as green 
plants grown in an atmosphere free from carbonic acid. 

Penicillium glaucum was sown in flasks of about two litres’ capacity. 
The feeding solution contained ‘2 per cent. of a mixture composed of 
magnesium sulphate, potassium chloride, and ammonium phosphate. 
Air was freely admitted, as the mouths of the flasks were only covered 
with a watch-glass, in order to keep out the dust. They were exposed 
to diffused daylight. Temperature 15—25°. Pure oxalic acid was 
added in quantities varying from 1 to 5 grams, and the quantity of 
feeding solution varied from 1 to 2 litres. In some cases, the oxalic 
acid was neutralised with ammonia; but even when left for 63 days, 
no fungoid growth took place. If, however, other compounds were 
added containing the CHOH-group—such as glycerin, citric acid, 
lactic acid, acetic acid, hippuric acid, or succinic acid—there was 
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abundant growth of the fungus. With formic, butyric, and valeric 
acids, however, no fungoid growth was produced; this was probably 
due to their thermo-dynamic relations. . 

The following were the results finally obtained :— 

I. Carboxyl.—The fact that the plant cannot take up the carboxy]l- 
group as a direct source of carbon is contradictery to the views of 
Liebig and Rochleder. They state that oxalic acid is formed from 
carbonic acid by the plant, thus leading to the formation of other 
compounds. 

II. Carbowylated Hydrocarbons—Some of them can give carbon 
directly ; for instance, acetic and succinic acids. Butyric and vale- 
ric acids cannot. 

III. Hydrowylated Hydrocarbons.—Ethylic alcohol and glycerin can 
afford a direct source of carbon. Amylic alcohol cannot, however ; 
probably on account of heat relations. 

IV. Carboxylated Hydrowylated Hydrocarbons, such as lactic, malic, 
citric, tartatric, and glyceric acids, are especially characterised as 
furnishing their carbon directly to plants. 

V. Carbonic Oxide and Aldehyde cannot give carbon. 

R. C. W. 

On Irrigation with Spring- or River-water. By J. Kéni«e 
(Landw. Versuchs-Stat., xx, 185—187).—This paper contains analyses 
showing the changes in composition exhibited by water which had 
been used for irrigating a highly siliceous soil. In the winter months 
this change was but slight, except as regards suspended matters. In 
summer, however, the diminution of dissolved matters was well 
marked, and more so in proportion as the temperature was higher. 

The author considers it of great importance that water, after being 
thus used several times, should be exposed to air in order that it may 
again become charged with oxygen. Ch. B. 


On the Silicates of the Shell-Limestone, and their Im- 
portance in the Formation of Soils. By G. Weise (Landw. 
Versuchs-Stat., xxi, 1—17).—This paper contains analyses of the sili- 
cates contained in the shell-limestone found in the neighbourhood of 
Jena. The author regards these silicates as of great importance for 
agriculture, inasmuch, as by their decomposition under the influence 
of water containing carbonic acid, they afford large quantities of 
potash. 


Analytical Chemistry. 


Detection of Carbon Oxide. By H. W. Voce. (Deut. Chem. 
Ges. Ber., xi, 235—237).—The author recently published a method of 
detecting carbon oxide, based upon the change produced by that gas 
in the absorption-spectrum of blood (Ber., x, 792). 


448 ABSTRACTS OF CHEMICAL PAPERS. 


On attempting to detect by this method the presence of carbon 
oxide in rooms heated by hot air (the unwholesomeness of which has 
been supposed to be due to carbon oxide), it has been found that the 
presence of oxygen interferes with the reaction to such an extent, that 
it cannot be relied upon to indicate small quantities of carbon oxide 
in such cases. It is suggested that this difficulty might be overcome 
by absorbing the oxygen, using for this purpose an alkaline solution 
of ferrous sulphate. But for hygienic purposes it is practically un- 
necessary to seek to render the test more sensitive; for if the quantity 
of carbon oxide in the air does not affect the very dilute solution of 
blood.used in this reaction, neither will it affect injuriously the un- 
diluted blood of the lungs. .The oxygen present with it is the natural 
antidote. The author thinks that the harm done by traces of carbon 
oxide has been over-estimated. At any rate, whatever ill effects may 
be produced by heating with hot air, they are certainly not due, in 
many cases, to carbon oxide. J. BR. 


Volumetric Estimation of Potash. By A. Carnot (Compt. 
rend., Ixxxvi, 478—481).—The author has already described a method 
which depends on the precipitation from an alcoholic solution of a 
double hyposulphite of potash and bismuth (this Journal, 1876, ii, 426, 
and 1877, i, 50; ii, 926). The new method which he now proposes 
consists in determining the proportion of hyposulphurous acid in an 
aqueous solution of this double hyposulphite by means of a titrated 
solution of iodine. On adding the iodine solution to a cold neutral 
solution of the double hyposulphite, a red precipitate of bismuth 
oxyiodide is formed, which ‘can be prevented by acidifying with hydro- 
chloric acid, which, in the short time required for the reaction, does 
not act on the hyposulphite. When the iodine is added, the greenish 
solution changes to a light golden yellow; towards the end of the 
operation, however, each drop produces a brownish tinge, which dis- 
appears on agitation. The end of the operation is shown by a single 
drop producing a permanent change from light yellow to dark brown. 
This change can be clearly perceived either in natural or artificial 
light. Two equivalents of hyposulphurous acid correspond to one 
equivalent of potash or of iodine. Details of the preparation of the 
standard solutions are given, and also the precautions necessary to be 
observed in conducting the analytical operations. J. M. T. 


Notes on Coal Analyses. By T. O. C. Stoane (Amer. J. of 
Sci. [3], xv, 286—288).—Comparable results in ash determinations 
can be obtained only when the samples are finely powdered. The 
fusion method of Fresenius (with salt, nitre, and sodium carbonate) 
is recommended for sulphur determinations. The specific gravity 
should always be taken witha tolerably finely powdered sample. The 
author recommends the use of tracing cloth, instead of glazed paper, 
for the purposes of sampling and pulverising minerals, coals, &c., for 
analysis, as it is just as smooth, and much more durable. 


M. M. P. M. 


Rapid Estimation of Urea. By J. Emrrson-ReyNo.ps 


ANALYTICAL CHEMISTRY. 


(Phil. Mag. [5], v, i44—153).—Two instruments are described ; the 
action of both depends on the evolution of nitrogen by the action of 
sodium hypobromite. In the first instrument the nitrogen is caused 
to displace its own volume of water from a suitable apparatus, which 
water is then either weighed or measured. This apparatus is ex- 
ceedingly simple. In the second apparatus the volume of nitrogen is 


measured. Neither apparatus can be understood fully without the cuts. 
M. M. P. M. 


Estimation of Glycerin and Hop-resin in Beer. By V. 
GRIESSMAYER (Deut. Chem. Ges. Ber., xi, 292—293).—This method 
depends on the fact that the hop components of beer are soluble in 
petroleum ether, whilst glycerin is insoluble in it. The operation is 
conducted as Sows: :—300 c.c. of beer are evaporated slowly on a 
water-bath to a third of the volume, and then shaken up with 200 c.c. 
of petroleum ether ; the two layers of liquid, after standing a sufficient 
length of time, are separated by a tap-funnel, the operation of shaking 
up with petroleum ether, being repeated with the lower portion. 
The petroleum ether extract is evaporated on a water-bath, in a 
weighed basin, dried over sulphuric acid and weighed, thus giving the 
hop-resin. 

The liquid thus freed from the hop components is made alkaline by 
addition of baryta-water, or better barium alcoholate, and is then 
shaken up with a double volume of a mixture of 2 parts of alcohol and 
3 parts of ether, and the two layers separated. The lower layer is 
treated as before with the mixture of alcohol and ether. The ethereal 
extract is heated on a water-bath until all the ether is volatilised, and 
the residual alcoholic extract is poured in successive portions into a 
weighed porcelain dish, heated on a water-bath, so that it takes from 
15 to 20 hours to reduce it to a viscous fluid, which is then dried over 
sulphuric acid or phosphoric anhydride for two days, and finally 
weighed, thus giving the weight of glycerin. y. F. 


Estimation of some of the Chief Adulterations of Ground 
Coffee. By C. Krautnu (Deut. Chem. Ges. Ber., xi, 277—283).— 
The author finding that although the presence of chicory and rye can 
easily be detected qualitatively, yet the microscopic examination of 
coffee, and the ferric chloride test for chicory, are often unsatisfactory, 
has submitted several varieties of pure coffee, and the various articles 
used as means of adulteration, to an examination, the results of which 
are contained in the following tables :— 
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ABSTRACTS OF CHEMICAL PAPERS. 


The determinations of water, ash, and fat were made in the usual 
manner; to estimate the part insoluble in water, 30 grams of the mate- 
rial were digested on a water-bath, with 500 c.c. of water, the insoluble 
portion brought on to a weighed filter, and washed with water, until 
the filtrate measured 1000 c.c. The residue was then dried at 100° C. 
and weighed, and from its weight the proportion of soluble matter 
calculated. 

To determine the amount of sugar present, the aqueous extract was 
evaporated to dryness, the residue extracted with hot alcohol, and after 
evaporating the alcoholic extract to dryness, the sugar was again dis- 
solved in water, decolorised by animal charcoal, estimated in the 
usual way, and calculated as cane-sugar. 

The determination of “sugar formed by boiling with dilute sul- 
pburic acid” was made as follows :—3 grams of the material were 
boiled for six or seven hours with 200 c.c. of a dilute sulphuric acid, 
containing 24 per cent. acid, the acid removed by addition of lead 
carbonate, and the whole boiled with animal charcoal for some time. 
The solution was then made up to 500 c.c. and filtered, and an ali- 
quot part boiled with Fehling’s solution; the cuprous oxide so formed 
was then converted into cupric oxide and weighed, the amount of cane- 
sugar being calculated from the result. 

The iron precipitate was obtained by adding ferric chloride to the 
aqueous extract; the precipitate was well washed, ignited, and 
weighed. 

The tables show that coffee differs from the substitutes examined, by 
the large amount of fat contained in it, whilst as regards ash it gives 
less than chicory, but more than rye or wheat. The differences observed 
in the proportion of matter soluble in water are still more marked, 
especially in cases of chicory and wheat. The most marked differences 
are seen in the numbers showing the amount of sugar contained in 
the bodies, and that formed by boiling them with sulphuric acid. Thus, 
whilst coffee scarcely contains any sugar, chicory is seen to contain a 
large percentage ; and the amount of sugar formed by boiling with 
dilute acid is seen to be characteristic of cereals. 

The author thinks that this method of investigation yields not only 
qualitative results, but may also be made use of to estimate quantita- 
tively the adulteration of ground coffee. ee 


Technical Chemistry. 


Bye Products and Waste from the Potash Manufactories of 
Stassfurt and Leopoldshall, and their Influence on the Land. 
By T. Puscn (Dingl. polyt. J., ecxxv, 365—367).—The salt deposits 
have been worked and treated for salt, &c., since the 8th century, but 
it was not until 1851 that a thorough and efficient system of winning 
and working was commenced by Carnall. 

Whilst sinking the shaft, the abraum salt was found overlying the 
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rock salt, and considered to be worthless. In 1876, 545,396 tons 
(German) was the output of the salt in Stassfurt and Leopoldshall, 
and since 1860 4,000,000 tons have been brought to day. 

This salt is now treated in 30 works, 20 of them being situated in 
Leopoldshall, 2 in the adjacent villages of Hecklingen and Giinsefurt, 
7 in Stassfurt, and 1 in the Prussian village of Bornicke (ibid., 1875, 
eexvii, 888—496 ; cexviii, 62). 

The waste from these works are the insoluble matters and the 
mother-liquors, and consist of magnesium chloride, kieserite, sodium 
chloride, calcium sulphate, besides the waste from Glauber’s salt manu- 
facture, which is likewise magnesium chloride. It is reckoned that 
180,000 tons of waste pass yearly from these works over the land. 

A commission was appointed to examine the surface water, and the 
table appended is the result :— 


In Grams per Litre. 
& 
Es 3 | 2s 
Place from which the | > % | = 2 3:3 om 
samples were taken. 25 . 2 | es "2 eS | es 
2/8 | P/S8] 8 | $=] Bs 
“e>/5/s8/a 5.15 5 
Above Léderburg ....... 850 | 0°166 | 0°014/0°196| 0°213| 0°311)|0°108 
Below the influx of the 
coal-pits of Léderburg 
and Bérnicke ........ 1°100|0°166| 0°050|0°196| 0°390| 0°355 | 0°271 
Below the influx streams 
of the Fabrik Zimmer..| 1°425|0°170|0°071|0°208| 0°533)| 0-661 | 0°192 
Behind the pretended salt 
MEE 3.504 san seneee 2 -250/| 0°170| 0°066 | 0°256| 0°905 1 526 | 0°148 
Below Forster’s and Grii- 
neberg’s WOUEB .cccccce 5400 | 0°230|0°400|0°470; 2°840; 3°800| 0-040 
260 paces below the influx 
of the new salt-shaft in 
the Hirtenwiese . .|72°110 | 0°612 | 1 °231 | 1°120 | 42 °240 | 69 °825 | 0°430 
220 paces below Leiseler | 
and Townsend’s Works | 92 °640| trace | 5 °425 | 1°304 | 54°480 | 80 387 | 0°432 
Mill-stream above the old 
Royal Salt-shaft . 1-695 | 0°182 | 0-050 | 0-260 0°700 | 1 046 | 0°118 
Mill-stream below the old 
Royal Salt-shaft ...... 2-480 | 0-182 | 0°191| 0-256) 0°923| 1°525|0°147 
Boundary stream below 
the old Royal Salt-shaft | 47 °750 | 0-075 | 6 °550 | 1°128 | 25 °550 | 29 252 | 1-253 


Leopoldshall, below the | 
island in the Bullen- 


WE. cauceoscusnoas 4.:000 | 0°200 | 0°251|0°408| 1:°562 | 2 °295 | 05093 
At the bridge of Hohen- | 

erxleben ...... 7-600 | 0°278| 0°580/0°655| 3°905| 3°326|0°310 
At the defences of Nen- | 

gallersleben ........0. 3 °550 | 0°205 | 0°203 | 0°384| 1 ane 1 ‘971 | 0°478 


Close below the discharge drains of the Townsend Fabrik large 
deposits of kieserite were found. 
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The analyses show that even above Stassfurt the water is undrink- 
able, and after passing Stassfurt and Leopoldshall, it cannot even be 
used for technical purposes. It would be too costly to convey it 
directly to the Elbe, so that Pusch proposes to let it sink into the land, 
and to provide fresh water to the inhabitants. S. 


Plastilina. By F. Greset (Deut. Chem. Ges. Ber., xi, 310).— 
Plastilina, a proposed substitute for modelling clay, has the following 
percentage composition :—Fatty acids and fats, 51:2; ZnO, 5:2; §, 
30°0 ; clay, 13°4 per cent. 

This substance is best prepared by fusing 543 grams of zinc oleate 
(obtained by heating 300 grams of oleic acid with 43 grams of zinc 
oxide) with 130 grams of olive oil and 60 grams of wax ; 250 grams of 
finely powdered sulphur, and 118 of clay are added to the melted mass, 
and the ingredients are thoroughly incorporated. W. C. W. 


Some Thallium Pigments. By T. W. Satter (Chem. News. 
xxxvii, 96).—This paper, which is unsuitable for abstraction, describes 
the methods which the author followed in the preparation of the thal- 
lium colours, comprising several shades of yellow, orange, red, brown. 
and green, which were exhibited in the Exhibition of 1871, and of 
further remarks on their value as pigments. A. J. C. 


Seasoning of New Wine Casks (Das Weingriin-machen 
neuer Fasser). By E. v. Bipra (J. pr. Chem. [2], xvii, 40—42). 
—A cask is seasoned when wine can be kept in it without losing any 
of its qualities as a drink. New casks always spoil the first charge, so 
that it has been the practice to use an inferior wine for the purpose, 
and then to put in the better class. The author considered that the 
extractive matters of the wood spoilt the wine, and on instituting 
experiments in this direction, he found that crystallised sodium car- 
bonate would take up the extractive matters. One pound of soda toa 
kilderkin of water is sufficient. The process is as follows :—If a kil- 
derkin cask be taken, it is two-thirds filled with spring or river water. 
and the pound of soda dissolved in water is added. The cask is then 
shaken for a time, and afterwards filled up to the bunghole, and then 
allowed to stand for twelve days. The cask has only to be washed out 
with a little water after the soda has been poured off, to be fit for use. 
A wine merchant, to whom the author mentioned this method, tried it, 
and his verdict was, “The wine keeps as well as if it were in glass 
vessels.” 


Aniline-Black by Means of Vanadium. By F. Gourtiox 
(Chem. Centr., 1877, 41).—The author recommends for every 100 kilos. 
of cotton yarn a bath of 150 litres of water, 15 kilos. of aniline hydro- 
chloride, 5 kilos. of potassium chlorate, and 150 grams of a normal 
solution of 5 grams of ammonium vanadate to a litre of water. After 
passing through the bath, the goods are hung up for 24 to 48 hours 
at a temperature of at least 20°. They are then submitted to a very 
weak bath of potassium bichromate, which produces a pure black 
colour. A boiling soap-bath is not necessary, but it heigbtens the 
colour, and imparts to the fibre a soft, smooth feel. G. T. A. 
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Resorcin-dyes. By L. Duranp (Chem. Centr., 1877, 76).—Eosin 
is prepared on a large scale in the following manner :—By passing hot 
benzene vapours into concentrated sulphuric acid, heated to 240°, ben- 
zenedisulphonic acid is obtained (1 part of benzene requires 4 parts 
of concentrated acid), which is dissolved in the excess of sulphuric 
acid. The solution is diluted with ten times its volume of water and 
neutralised with lime, which deposits the free acid as insoluble calcium 
sulphate, whilst the calcium benzenedisulphonate remains in solution. 
The mixture is allowed to settle, and the clear liquor is drawn off, and 
treated with crystallised carbonate of sodium, which converts the lime 
salt into a soda salt. The solution is filtered and evaporated to dryness. 
By fusing the soda salt with five times its weight of caustic soda in iron 
pots provided with mechanical agitators, and heated in an oil-bath at 
250°, resorcin is obtained. After heating the melt for 24 to 36 hours, 
the reaction is finished. The contents of the pot may be poured on 
cast-iron plates, on which the mass solidifies. The solid is then broken 
up and dissolved in hot water ; whereupon, after neutralising with sul- 
phuric acid and cooling, the greater portion of the sodium sulphate 
crystallises out, while the resorcin formed remains in solution and is 
extracted with ether. The ethereal extract leaves on distillation a 
solid crystalline mass of resorcin. The author prepares phthalic acid 
by treating pure naphthalene with potassium chlorate and hydro- 
chloric acid, and dissolving the chlorinated compounds in hot petro- 
leum, which deposits a crystalline mass. After removing the petro- 
leum adhering to the crystals with petroleum ether, they are treated 
with nitric acid, which results in the conversion into phthalic acid. By 
repeated recrystallisation and final fusion in an oil bath, the pure 
anhydrous acid is obtained. By fusinga mixture of 2 parts of resorcin 
with 1 part of phthalic acid at 195—200° till the mixture assumes a 
thick consistence, fluorescin is obtained, from which eosin may be 
obtained. The melt is boiled out, in which case all impurities are 
dissolved, while the residual fluorescin is dried. In order to prepare 
eosin from it, the bromine-compound must be prepared and converted 
into a lime salt. The author does not give any data as to the method 
of preparing this colour commercially. 

For printing on cotton, the aqueous solution of eosin is thickened 
with gum, printed, steamed, and finally passed through a solution of 
lead acetate, which fixes the eosin to the fibre. Albumin may also be 
used instead of gum for thickening. In the dyeing of wool, 100 kilos. 
require 5 kilos. of alum. A fine red colour is obtained with eosin by 
dissolving 150 grams in one litre, and adding a small quantity of gum 
senegal. A colouring matter, called primerose, is prepared from eosin, 
which is very suitable for silk dyeing. The author does not give any 
details as to the preparation of this dye. 1 kilo. of the dye, 12 kilos. 
of alcohol, and 5 kilos. of water are warmed on a water bath, and mixed 
with 500 grams of sodium carbonate. In dyeing, soap and acetic acid 
are added to the bath, and the latter is heated gradually to boiling. 
After dyeing, the material is well washed, and dried finally. 

D. B. 

Coloured Printing on Cottons Dyed with Indigo, By J. 
DépizrrRe (Dingl. polyt. J., eexxvii, 96—97).—It is well known that 


456 ABSTRACTS OF CHEMICAL PAPERS. 


sodium bicarbonate acts upon potassium ferricyanide at the boiling 
point of water, and that this reaction has been used to discharge the 
colour from materials dyed with indigo. By printing with a thickened 
solution of ferricyanide and bicarbonate, and steaming, the blue colour 
is discharged, and the pattern comes out white. This method has 
been greatly improved by the author. He has found that a solution 
of albumin will take up ferricyanide of potassium and sodium bicar- 
bonate, and without any effect being produced on its power of coagu- 
lating. He incorporates a mixture of albumin, potassium ferricyanide, 
sodium bicarbonate, and any colour he wishes to print off, as cinnabar, 
ultramarine, &c., and prints the required pattern with it. By exposure 
to steam, the blue indigo colour is discharged, and the albumin with the 
enclosed colours become fixed. Colours so fixed can be washed both 
in cold and hot water, and with soap. 8. 


Chemical Manufactures of Germany at the Centennial 
Exhibition at Philadelphia, 1876. (Chem. Centr., 1877, 105— 
121.) 


Is Beer containing Buxine to be regarded as Adulterated P 
By H. Hacer (Chem. Centr., 1877, 119.) 


Silicatisation of the Soil. By BreitrentoperR (Chem. Centr., 
1877, 74.) 


Applications of Salicylic Acid in Domestic Economy. By 
v. HeYDER (Chem. Centr., 1877, 12.) 


Casson-Dermoy’s Puddling Furnace. (Dingl. polyt. J., ccxxvi, 
160.) 


Cost of Setting Up a Siemens’ Furnace. By P. Baryes 
(Dingl. polyt. J., cexxvi, 162.) 


Preservation of Meat. By G. Jive (Dingl. polyt. J., ecxxv’ 
200.) 


New Method of Photographic Enlargements. By W. Gent 
(Chem. Centr., 1877, 233.) 


On the Conditions required in Water intended for House- 
hold Use. By F. Fiscuzr (Chem. Centr., 1877, 264, 280, 300.) 
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Optical Rotation (lst Communication). By H. Lanpourt (Lie- 
big’s Annalen, clxxxix, 241—337).—The object of this important 
research (which has been already noticed in this volume, p. 1) is to 
trace the variations in the rotatory power of an active substance when 
certain definite changes take place in its chemical composition. The 
author gives an exhaustive sketch of the work previously done in this 
direction, and also an account of his own investigations. 

General Part.—Active bodies are divisible into three classes :— 

(1.) Those which are active only in the Crystalline Form, losing this 
Property when fused or dissolved in an Inactive Liquid.—These are 
either single-refracting or uniaxial double-refracting crystals, whose 
rotatory power depends entirely on the crystalline or molecular struc- 
ture, and belongs therefore to the domain of physics. 

(2.) Those which are active only in an Amorphous Condition ( fused 
or in solution).—These are carbon compounds occurring in plants or 
animals, or derivatives of them: some bodies of this class, however, 
have been produced synthetically. Substances of this class, such as 
camphor, have no rotatory power in the crystalline state, the crystals 
being biaxial (vide supra), although, as in the case of sugar which 
has been fused, they retain that power in the solid amorphous condi- 
tion. 

(3.) Those which are active both in the Crystalline State and in Solu- 
tion.—Only two members of this class are at present known, viz., 
hydrated strychnine sulphate (quadratic octahedrons) and amylamine 
alum (regular). 

The activity of the members of the second class is a property of the 
molecules, and depends on the arrangement of the atoms therein, as 
is also conclusively shown by the fact that turpentine oil and cam- 
phor (Biot, Mém. d. l’Acad., ii, 114; Gernez. Ann. Scient. d. U Heole. 
Norm. Sup., i, 1) possess the same rotatory power in the gaseous and 
liquid states. The phenomenon in this case therefore belongs to 
the domain of chemistry. The cause of the optical activity in crystals 
and in liquids being essentially different, Biot has applied to the latter 
the term molecular rotation. 

According to Pasteur (Recherches, p. 27) molecules are divisible 
into two classes: (1.) Those in which the atoms are symmetrically 
arranged. (2.) Those in which the arrangement is unsymmetrical. 
The property of optical activity belongs to the latter class only, and 
Le Bel has proposed the hypothesis, that when a carben atom is united 
with four different radicles, an unsymmetrical form of molecule is pro- 
duced, which must therefore be optically active. This view is sup- 
ported by Van t’Hoff, who finds, from a comparison of the chemical 
composition of all known active and many inactive bodies, that none 
of those possess rotatory power in which asymmetrical carbon atoms 
are wanting. Moreover, active bodies always contain one or more 
asymmetrical carbon atoms, an asymmetrical carbon atom being one 
which is united with unlike simple or compound radicles. 

VOL. XXXIV, 2k 


458 ABSTRACTS OF CHEMICAL PAPERS. 


These facts will be of considerable service in controlli rg e deter- 
mination of structural formule. 


through which the ray passes. If the density is referred to that of 
water at 4° C., it expresses the weight of 1 c.c., and the specilic rota- 
tion can therefore be considered as the rotation which 1 gram of active 
substance produces when it occupies the space of 1 c.c., and when a 
column 1 decim. long acts on the ray. Since the temperature in- 
fluences 7 and d, the temperature at which the determinations are 
made must be stated : for although the specific rotatory power of a pure 
substance is constant for the same temperature, it varies with the 
temperature. 

The specific rotatory power of a solid dissolved in an inactive in- 
different solvent, is determined as follows: If P grams of active sub- 
stance be dissolved in E grams of inactive solvent, and if d be the density 


of the solution, then 1 c.c. of the latter contains — d grams of 
the active body. If the angle of rotation for a column of this liquid 
1 decim. long is a, then for a liquid which contains 1 gram of active sub- 

LP.d. © P+E 
' (é.e., amount of active substance in the unit-weight of solution) = «, 


then [a] = ; = 
€, 


the solution by weight, then [a] = 


stance in 1 c.c., i.e., the specific rotation, [a] = 


, and if p represents the percentage composition of 


«100 
L.d.p. 
tration (i.e., the number of grams of active substance in 100 c.c. of 
the solution). 

Until recently it has been customary to neglect the determination 
of the density of the solution, a weighed quantity of the active body 
being dissolved in a flask of known volume, and diluted to the mark, 
but in many cases this is insufficient ; for the specific rotation of bodies 
in solution is not constant, but varies more or less with the quantity 
of inactive liquid, the influence of which may be calculated when the 
percentage composition of the liquid is known, but which is not pos- 
sible when only the concentration has been determined ; it is therefore 
necessary to know the density also. 

Biot in his earlier experiments found that, with the exception of 
tartaric acid, the rotation was proportional to the quantity of active 
substance in solution, when the columns were of equal length, and 
therefore the same value was obtained for [a] whatever the concentra- 
tion of the liquid. In 1852, however, he proved that other substances 
besides tartaric acid did not obey this rule, and also that the 
nature of the solvent exercised considerable influence. He concluded, 
therefore, that the specific rotation derived from solutions is not @ 
constant number, and that circular polarisation could no longer be 
considered as a result of a simple mechanical distribution of active 
molecules in an optically indifferent medium. 


, and p.d = ce, the concen- 
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These facts, however, remained for a long time without notice, and 
specific rotatory powers were still determined without reference to the 
concentration or to the nature of the solvent. 

Oudemanns (Pogg. Ann., cxlviii, 337) and Hesse (Liebig’s Annalen, 
clxxvi, 89, 189) have recently made numerous determinations of rotatory 
powers with solutions of different degrees of concentration, which 
prove that with a small variation in the latter, almost all bodies show 
an essential variation in their specific rotation. Still greater dif- 
ferences occur when the solvent is varied. 

Biot some time ago (Mém. d. I Acad., xv, 205; xvi, 254), however, 
pointed out a means by which this method might be utilized for the 
determination of the specific rotatory power. The specific rotation of an 
active liquid may be determined directly, and is a constant number for 
a given temperature. If such a body be now mixed in different pro- 
portions with an inactive liquid, and the specific rotation calculated 
from the composition, density, and angle of rotation, values are ob- 
tained which differ more or less from that found for the pure sub- 
stance. If now this variation be represented by a curve so that the 
abscisse indicate the percentage amount of inactive solvent, and the 
ordinates the corresponding values for [a], we have a method for find- 
ing the specific rotation of the pure substance. For when the curve is 
a straight line we have the equation— 


(1.) [a] = A + Bg; if it is not 
(IL.) [a] = A + Bg + Cq?. 


Here A expresses the specific rotatory power of the pure substance ; 
B and C the increase or decrease which A suffers through the in- 
fluence of 1 per cent. of inactive solvent, and qg the percentage amount 
of inactive solvent. 

With liquid active bodies, which mix in all proportions with an in- 
different liquid, the changes which the specific rotation undergoes may 
be ascertained from g =0 to g=100, and a complete curve con- 
structed. 

If A be calculated from the results obtained with a number of solu- 
tions, a value will be found agreeing more nearly with the actual 
specific rotation the greater the portion of the curve included. If the 
active body is solid, its original specific rotation cannot be determined 
directly, but a curve may be obtained which will approach more or 
less the point where g = 0, and valnes may be calculated for B and C 
which ray serve by extrapolation for the determination of the specific 
rotation of the pure substance. This method is applicable with safety 
only when the changes are represented by a straight line, or where a 
large portion of the curve has been determined directly, the latter 
ae on the solubility of the active body in the indifferent 
iquid. 

In the case of a mixed solvent the process is far more complicated, 
but in many cases, notwithstanding, the specific rotation may be found 
by an extension of the above method. 

, The author explains the influence of the inactive solvent as fol- 
ows :— 

If between the molecules of an active substance, which all exercise 

2k 2 
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an equal attraction on one another, other molecules are introduced 
the attraction of which is different, a certain modification in the 
structure of the active body is produced, and in such a way that the 
arrangement of the atoms in space, as well as the nature of the atomic 
movement, suffers a change, which is greater the larger the number of 
inactive molecules present. 


Speciat Part.—In this section of the memoir the author describes 
the experiments he has made to prove that the method of deter- 
mining the specific rotation of a pure substance, according to the 
interpolation method, gives correct results. 

For measuring the angle of rotation in these investigations he 
employed— 

(1.) Two Wild’s polaristrobometers, graduated through 360° and 
capable of being read off tol’. To eliminate errors as far as pos- 
sible, the observations were repeated five times in each of the four 
quarters with full and empty tubes. 

(2.) A Mitscherlich’s polarisation apparatus, which could be used 
with tubes 1 meter long. As a source of light, a sodium flame pro- 
duced by a vertical gas blowpipe was employed, the green and blue 
rays being cut off by bichromate solution. 

(3.) A Laurent’s polaristrobometer, illumined by the sodium flame, 
in which the zero point corresponds to the equal illumination of the 
two halves of the circle of light (Compt. rend., Ixxviii, 349). 

In order to avoid any error due to variation of temperature in the 
liquids examined, each observation tube was surrounded by another, 
through which a stream of water at 20°C. was allowed to flow. The 
tubes holding the liquid were closed in the ordinary manner with 
glass plates, but as many samples of glass produce circular polarisa- 
tion (Scheibler, Ber., i, 268), all the glass covers employed were sub- 
jected to a careful investigation. The length of the observation tube 
was measured in the following way :—A glass tube closed at one end, 
and a few mm. shorter than the observation tube, was taken, and a 
thick pointed glass rod fitted into it by means of a piece of caoutchouc 
tubing, so that the one could slide in the other without much friction. 
It was then placed in the observation tube, which was closed by 
pressing down the glass cover. On carefully withdrawing the tube 
and rod and measuring it by means of a cathetometer, the length of 
the interior of the observation tube could be ascertained with great 
accuracy. 

The different polarisation instruments were compared by observa- 
tions with solutions of sugar, and with a mixture of negative tur- 
pentine oil and alcohol. A difference in the angle of rotation occurred 
only in the second place of decimals. The balances and weights em- 
ployed were previously subjected to a rigid examination, and all the 
weighings made with the greatest care. In all cases the weights 
obtained were reduced to a vacuum. 

In making up the solutions, the active substance was first weighed 
out into a stoppered flask, and the solvent added in the desired pro- 
portion, the exact weight of the latter being taken. 

The specific gravity of the liquids was determined at 20°; repeated 
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determinations with the same substance showed that differences 
occurred only in the fifth decimal place. 

The graduation of the measuring flasks was conducted in the ordinary 
manner described by Mohr, 100 grams of water at 17°5° being taken 
as 100 c.c., the specific gravity of the liquid being referred to water at 
17°5°. The value of the concentration of the solutions and of the 
specific rotation was, therefore, different from that obtained by the use 
of true c.c. In practical saccharimetry, where flasks graduated at 17°5° 
are used for preparing the solution, the rotation-constant of sugar 
is referred to Mohr’s c.c., whilst in scientific investigations the 
true c.c. must be taken as the basis. The neglect of this point in 
treatises on specific rotation has led to considerable differences, 
Mohr’s c.c. (at 17°5°) giving a result about 0°12 per cent. less than 
the true c.c. (at 4°). The reduction of the weighings to a vacuum 
causes a difference only in the third decimal place. 

In the author’s observations the values for the percentage com- 
position, concentration, specific gravity, and specific rotation are 
always referred to true c.c., and the reduction of the weighings to a 
vacuum. To convert them into Mohr’s c.c., it is only necessary to 
divide by 1°00125. 

In order to ascertain how far the specific rotation of a body can be 
ascertained from that of its solutions, the author has determined and 
compared the specific rotation [a], of positive and negative turpentine 
oil, nicotine, and ethyl tartrate, both in the pure state, and mixed with 
various inactive liquids (water, alcohol, benzene, and wood-spirit), 
according to Biot’s method. The formula given corresponds with the 
whole of the curve representing the experimental determinations from 
the most concentrated to the weakest solutions, and as these begin 
with mixtures which contained at least 90 per cent. of active sub- 
stance, the constant A differed but little from the real value. 

Results —(1.) On increased dilution with an indifferent liquid, the 
specific rotation does not undergo a sudden, but a gradual change. 
Whether it increases or decreases, however, depends on the nature of 
the active substance: thus, turpentine and ethyl tartrate, when mixed 
with various solvents, always show an increase, whilst nicotine and 
camphor show a decrease in the specific rotation. Equal increments 
of different solvents act on one and the same substance unequally ; so 
that where these changes are represented graphically, a different curve 
is obtained for each solvent, starting from the point which represents 
the rotation of the pure substance. The following table gives the 
difference between the values for [a], when g = 0 (pure substance) 
and g = 100 (maximum dilution). 
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Active substance. 


Solvent. 


[a] 
q=0. 


[a]p 


q = 100. 


Difference. 


— Turpentine .... 


Benzene 


36 ‘97 
36 ‘97 


38°79 
39°79 


Acetic acid .... 36 °89 40°72 


+ Turpentine ......| Alcohol ...... 14°17 15 *35 : he 


— 22°24 
— 87°16 


Aleohol ...... 
Water ........ 


160 °83 138 *59 
161 °29 74°13 


— Nicotine........-- 


+ 1°92 
+ 2°77 
+ 20°03 


Alcchol ° 
Wood spirit.... 
Water ........ 


8°27 10°19 
8°42 11°19 
8°09 28°12 


+ Ethyl tartrate .... 


(2.) From the rotatory power of a number of its solutions, that of 
the pure substance may be calculated ; the accuracy with which this can 
be done depending on the amount of change produced by the inactive 
liquid, and whether the curve representing this change is a straight 
line or is more or less curved. The more concentrated the solution 
also, the more accurate will be the calculated result. When the 
equation [a] = A + Bg is used, the calculated value of A agrees sufti- 
ciently well with the specific rotation of the pure substance when the 
most concentrated solution contains about 50 per cent. of the active 
body.. When the formula [a] = A + Bq + Cq’ has to be employed, it is 
necessary that the solutions should not contain less than 80 per cent. 

(3.) The same value is always obtained for the specific rotation of 
the pure substance, whatever the indifferent solvent used. The results 
with ethy! tartrate, for example, are :— 

Difference. 

Direct observation ..........sseeceeees [ 

Calculated for mixtures with alcohol 


” ” 
9 ”? 


In determining the specific rotation as above described, the solu- 
tions should be as concentrated as possible, and since the nature of 
the solvent does not influence the result, it should be chosen with this 
object. 

With Equation (I), at least three solutions of different strengths 
should be prepared, and their specific rotation determined. In the 
case where Equation (II) has to be employed, more than three solu- 
tions must be investigated. No method is at present known by which 
the specific rotation of difficultly-soluble substances can be determined. 
By the above methods the author has determined the specific rotation 
of a solid body, viz., camphor (b.p. 204, m.p. 175), with the following 
results :— 


f 
1 
3 
t 
1 
; 
3 
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[a]p forg=0. [a]p for g = 100. 
Solvent. Pure substance. Infinite ailution. Difference. 
Acetic acid.... 41°8 13°7 
Acetic ether s 50°8 4°4 
Monochloracetic ether , 49°0 6°7 
Benzene ‘ 38°9 16°3 
Dimethylaniline..... rere: 5° 40°9 149 
Methyl] alcohol " 45°3 10°9 
Ethyl alcohol 54: 41°9 12°5 


Mean specific rotation of pure 
camphor at 20° [a]p 


Mean deviation .......... =+ 04 


The only non-crystalline solid substances, besides camphor, of which 
the specitic rotation in the pure state is at present known, are grape- 
sugar and cane-sugar, which have been determined by Tollens (Deut. 
Chem. Ges. Ber., ix, 1531; x, 1403); and cane-sugar and tartaric acid 


by Biot (Ann. Chim. Phys. [3], x, 175; xxviii, 351). T. C. 


A Simple Method of Observing the Reversed Lines of 
Spectra. By C. Ginruer (Ann. Phys. Chem. [2], ii, 477).—A fine 
platinum wire held vertically in the outer flame of a Bunsen’s burner 
serves at once as source of light and as a slit, when viewed across the 
flame through a prism. A svudium compound introduced into the 
intervening part of the flame would ordinarily exhibit the monochro- 
matic spectrum of sodium; but uow the spectrum of the glowing wire 
behind causes the reversal of the D line, which therefore appears dark. 
Similar phenomena occur with other metals. 


. Grove’s Gas Battery. By H. F. Morury (Phil. Mag. [5], v, 
272—281).—The author’s experiments show that at least a part of the 
current in the gas battery is due to dissolved gases. By arranging a 
battery with plates wholly immersed, and raising these until the plati- 
num cuts the surface, it is shown that the increase of current conse- 
quent thereupon is too small to necessitate the assumption that a new 
force is thereby brought into action. Strength of current suddenly 
falls when resistance is suddenly increased, but it rises again to nearly 
its former value. So when resistance is diminished, the current rises 
suddenly, but afterwards falls to nearly its former value. In the first 
case the diminished current causes a diminution in the amount of 
gas used, the electromotive force, and therefore the current, being thus 
raised. In the second case the increased current uses more gas; the 
electromotive force is therefore diminished, and the current falls. It 
is turther shown that the current is directly as the pressure. This 
Seems to prove that there is really no antagonistic force kept up by 
hydrogen attached to the positive wire, as supposed by Gaugain. 
M. M. P. M. 


Galvanic Current between Solutions of the same Substance 
of different Degrees of Concentration. By J. Moser (Ann. 
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Phys. Chem. [2], iii, 216—219).—The author finds that in a couple 
formed by the same liquid of different degrees of concentration, a 
current passes from the more dilute to the more concentrated solu- 
tion, the liquids being in separate vessels connected by means of a 
syphon, and having a metallic plate in each. This current was ob- 
served with zinc and sulphuric acid, with zinc sulphate, nitrate, chlo- 
ride, and acetate, with copper sulphate and nitrate, iron chloride, 
silver acetate and nitrate, &c. The electromotive force, however, is 
but feeble, the largest observed being only ‘027 of that of a Daniell— 
as estimated by Du Bois-Reymond’s modification of Poggendorft’s 
compensation method—in a couple consisting of a solution containing 
30 parts of CuSO,,5H.O in 100 of water, and the same diluted with 29 
times its volume of water. In this form of couple the metal is dis- 
solved by the more dilute solution, and deposited from the more con- 
centrated. C. E. G. 


Electrical Conduction and Electrolysis of Chemical Com- 
pounds. By L. BLeEeKrope (Ann. Phys. Chem. [2], iii, 161—196).— 
According to Hittorf, the resistance of a compound to electrolysis de- 
pends upon the difficulty with which the molecules exchange their 
constituents. The author has endeavoured to test this theory, and 
_ also to ascertain whether the presence in a compound of hydrogen 
which can be replaced by metals or radicles is connected with its 
capacity for being electrolysed. The substances examined were in the 
liquid state—condensed when necessary by pressure—and never in so- 
lution. They were contained in narrow glass tubes, the electrodes 
being platinum wires a few millimeters apart. The current was ob- 
tained from batteries of 20, 40, and 80 Bunsen’s cells respectively, and 
finally from De la Rue’s chloride of silver battery of 8,040 cells. 

According to the above hypothesis, those substances which have 
very active chemical properties, or which easily give up their hydro- 
gen, should be easily electrolysed. But the results of this investiga- 
tion in no way bore this out. For instance, besides water and alcohol, 
which were already known to be very doubtful conductors when pure, 
the liquid hydrogen acids, such as HCl, H.S, &c., possess very feeble 
conducting power. HCN forms an exception to this group, being a 
good conductor. It should be mentioned, however, that these acids in 
the pure liquid state are not very active in their chemical properties. 
The organic metallic compounds, although very unstable, are amongst 
the worst conductors known. 

On the other hand, the anhydrides of the metals are both chemically 
active and conduct electrolytically, so far supporting Hittorf’s hypo- 
thesis. Many other substances were examined, some of which gave 
results in accordance with, and others at variance with the hypothesis. 
The amines, amides, and hydrocarbons showed no correspondence 
between their chemical properties and conductivity. Some organic 
compounds, C,N2, CS,, &c., showed no conducting power. Nothing 
definite was ascertained as to the function of hydrogen, although all 
the conductors either contained hydrogen or a metal. 

With De la Rue’s battery, although some of the substances still 
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showed no trace of electrolysis, they seemed to be affected, as there 
was a sort of undulatory motion of the surface of the liquid. 

The author remarks that his experiments have shown ammonia and 
hydrocyanic acid to be good electrolytic conductors at ordinary tem- 
peratures, the only known cases of pure liquids acting thus. 

J. H. P. 


Numerical Value of the Constants in Weber’s Formula. By 
W. Vorat (Ann. Phys. Chem. [2], ii, 476—477).—A mathematical 
paper, proving that the ratio between the mechanical unit and the 
electro-magnetic unit is 1 : 155570°10° instead of 1: 155370°10*®; and 
that the constant C of Weber’s formula is 440010°10° Mm instead of 
439450°10, Mn. R. R. 


Some Properties of Alloys. By E. Wirpemann (Ann. Phys. 
Chem. [2], iii, 2837—250).—I.—On the Expansion and Rate of Cooling 
of Rose’s and Iipowitz’s Alloys——Ermann found that the specific 
gravity of Rose’s metal diminished with rise of temperature, but in- 
creased again immediately before fusion. These results were confirmed 
by Kopp; and more recently W. Spring has determined the changes 
in volume due to rise of temperature in Rose’s, Darcet’s, Wood’s, and 
Lipowitz’s alloys. The compositions of these alloys are— 


Bi. Pb. Cd. 
49-00 27°54 ~- 
49°25 27°55 — 
55°74 13°73 16°80 
49°98 26°88 10°38 


The author describes the apparatus used by Spring, and points out 
that with it the observers studied only the phenomena during the 
heating of the metal, while in his (the author’s) opinion the observa- 
tion of phenomena during the cooling of the metal are of equal im- 
portance in answering the question, whether or not the irregular 
expansion may be due to different modifications or molecular condi- 
tions of the alloy. 

Wiedemann in his experiments uses a small cylinder of the alloy, 
which is placed in a test-tube, and the whole is introduced into 
a glass tube, terminating at one end in a capillary tube about 1} 
meters long, from which a lateral tube with a stop-cock is made to 
project. The lower end of the glass tube is finally closed before the 
blowpipe. The lateral tube passes to the bottom of a Woulff’s bottle 
filled with oil, and having its other opening connected with an air- 
pump. Both parts of the apparatus are placed in water-baths and 
thoroughly exhausted; then by allowing air to enter the pump the oil 
is forced into the dilatometer, the stop-cock is then closed, and the re- 
ceding of the oil is observed at intervals representing 5° of tempera- 
ture. 

In the case of Rose’s alloy, contraction of the metal took place on 
cooling from 100° to 90°, when it solidified ; on cooling to 50° sudden 
and considerable expansion took place; but in some cases this hap- 
pened at 70°, when it was slower and more regular. When the expan- 
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sion has reached its maximum, continued cooling produces contraction. 
The same phenomena occur in the inverse order on reheating the 
metal. The temperature at which contraction takes place on heating 
is higher than that at which expansion takes place on cooling. When 
the metal, instead of being fused a second time, was only heated to 
85°, the same phenomena took place on cooling, but with greater regu- 
larity. The author points out that the circumstance that it takes 
hours and sometimes days for the contraction or expansion to be com- 
pleted, goes far to show that in these cases it is not ordinary expan- 
sion but a molecular change which is taking place. Rapid heating 
and cooling between 20° and 88° produce much larger expansions and 
contractions than when the changes in temperature take place slowly. 
Wiedemann explains the phenomena by assuming two modifications of 
the metal « and §, the first stable at low, the second at high tempera- 
tures. When a is heated rapidly, it has not time to change until it 
reaches a comparatively high temperature, when the change to @ takes 
place suddenly ; whilst similar changes take place during the cooling 
of the 8 modification. Lipowitz’s metal gave the same results, 
although the changes are not so great. 

The author further examined the rate of cooling of the two metals 
by means of a thermal element of German silver and iron, and a mirror 
galvanometer, and gives a table of the results. He points out that 
they do not lead to any definite conclusion as to the specific heat of 
the metals, as the molecular modifications take place between wide 
intervals of temperature. 

II. Alloys having more than one Melting Point.—Differing from the 
conclusions drawn by Rudberg (Pogg. Ann., xviii, 240) from his ex- 
periments on the cooling of fused alloys of tin and lead, and tin and 
zinc as to the double melting point, Wiedemann has repeated them, and 
gives his results in a tabular form. The alloys experimented on were 
lead-tin (SnPb) and tin-zinc (Sn;Zn); he also used tin alone as a 
check. The author points out that his results show that no real con- 
stant temperature for either of the alloys is found above 182° for one 
and 197° for the other, but that at about 250° the cooling suddenly 
becomes much slower, again becoming more rapid on approaching the 
first-mentioned temperatures. After remaining constant at these 
temperatures for some time, the thermometer again fell more and 
more slowly until the alloy attained the surrounding temperature. 
This may be explained by the supposition that the alloy dissolves 
the excess of metal in larger quantities as the temperature rises, 
in the same manner as a solvent dissolves larger quantities of a 
salt with increase of temperature. The so-called second melting point 
of alloys, theretore, the author considers, is really the point at which a 
metal dissolved in the alloy begins to be deposited on cooling. 

On the Specific Heats of Amalyams.—Regnault found that the specific 
heats of alloys is equal to the mean of the specific heats of their com- 
ponents; exceptions to this rule exist in certain Bi, Sn, Pb alloys, and 
Spring has since shown that certain Cd, Sn, Pb, Bi alloys and amal- 
gams also do not conform to the above rule. In the case of the former 
these differences may probably be explained by the occurrence of mole- 
cular changes, accompanied by evolution of heat. The case of the 
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amalgams would appear to be similar to the tin-lead alloys above 182°, 
viz., that they are a mixture of a solid and a fluid, the proportions of 
which vary with the temperature. To prove this, two amalgams, SnHg 
and Sn,Hg, were examined with tin as a comparison, the results of 
which are given in a tabular form. At high temperatures both amal- 
yams cooled nearly as rapidly as the tin, showing the specific heats of 
the tin and its two amalgams to be nearly the same, which would be 
the case if it is assumed that the specific heats of alloys are the mean 
of that of their components. SnHg at 128° and Sn,Hg at 164° be- 
have in the same manner as the tin-lead alloys in the neighbourhood 
of the so-called second melting point; but the temperature does not 
appear to remain constant for any length of time at any fixed point, 
as it did for seven minutes in the case of the tin-lead alloy. 
J. M. T. 

On the Temperature of Flame. By F. Rosserri (Gazzetta 
chimira italiana, vii, 422—429).—As the air thermometer is evidently 
inapplicable to the measurement of the temperature of flame, and the 
use of Siemens’ electrical pyrometer for the purpose presents great 
difficulties, the author had recourse to a thermoelectric pile, consisting 
of a thin platinum wire and an iron one, both surrounded by porce- 
lain. The results obtained with this instrument, at temperatures 
below 825°, were carefully determined, and a curve constructed which, 
as it was but slightly curved for high temperatures, could be pro- 
longed without fear of introducing any considerable error into the 
observations. 

By this method the author has ascertained the temperature of the 
flame of the Bunsen burner, and finds that the external pale-coloured 
layer of the luminous shell is about 1350°, the violet-coloured layer 
immediately beneath this about 1250°, and the bright blue layer im- 
mediately surrounding the obscure nucleus about 120v°. The tem- 
perature of the obscure nucleus varies greatly in different parts (from 
250° to 650° about). 

The temperature of the non-luminous flame produced by the com- 
bustion of a mixture of carbonic anhydride and coal-gas was also 
determined. In this case the flame appears to consist merely of one 
outer luminous layer, and a non-luminous nucleus. With 2 vols. of 
gas and 1 vol. of CO,, the temperature at the vertex of the flame was 
about 1000°; with 1 vol. gas to 2 vols. CO, about 860°; whilst with 
1 vol. gas to 3 vols. CO., it was only 780°. This shows conclusively 
that the absence of luminosity in a tlame of this character is due in 
great part at least to the cooling effect of the inert gas. In the same 
way it was found that the introduction of a larger quantity of air into 
the flame of a Bunsen burner lowered its temperature considerably. 

C. K. G. 

Use of Oil-Gas for Gas Blowpipes. By O. Louss (Ann. Phys. 
Chem. [2], ii, 479).—The author recommends the use of oil-gas tor 
the gas blowpipes in laboratories, and finds that it gives a higher tem- 
perature than coal-gas. . Rk. 


Molecular Constitution of Vapours. By A. Naumann (Deut. 
Chem. Ges. Ber., xi, 429—431).—A controversial paper, in which the 
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author, replying to Horstmann (Ber., xi, 204), shows that by his dis- 
tillation-method, the molecular weights rather than the vapour-den- 
sities of bodies are determined. The discrepancies between the 
results of their respective determinations of the vapour-density of 
acetic acid (Ber., iii, 78 and 702), he refers to the impurity of the 
acid (m. p. 14°) employed by Horstmann: hence the omission of 
any mention by the author of certain of the latter’s results. 
C. F. C. 

Relation between the Atomic Weights of the Elements. 
By F. WarcurTer (Deut. Chem. Ges. Ber., xi, 11—16).—The author 
has arranged 29 of the elements in a table, from which it appears that 
analogous elements, such as H, Cl, Br, and I, for instance, or N, P, 
As, and Sb differ in atomic weight by 16, or some multiple of 16 
(approximately). 


Quantivalence. " a+ 16. a+2x 16. 


OT Cl, 35°46 
8, 31:98 
P, 31°05 
Quadrivalent .......csececeees Si, 28°05 
IIE 6.55.04 40600 sw oecewnes Al, 27°48 
Bivalent Mg, 24°38 
ee ore Pree ee Na, 23°04 


Aor 
sgalll | 
ke C bo 
nn oO 


- 


Quantivalence. | a + 4 x 16. a+7x 16. |} a@+8 x 16. 


Univalent...... Br, 79°95 I, 126°85 
Bivalent Se, 79°43 Te, 128°00 
Trivalent As, 74°91 Sb, 122:27 
Quadrivalent ... _— = 

Trivalent....... — Ce, 92°50 — Di, 138°10 
Bivalent ......- — Sr, 87°51 — Ba, 137°17 
Univalent _ Rb, 85°36 _ Cs, 133°04 


The author finds, moreover, according to this arrangement :— 

1. That the chemical affinity of the elements from fluorine to 
silicium decreases with the atomic weight and with the quantivalence, 
whilst from silicium to cesium it increases. 

2. The mean of the atomic weights of any two elements with equal 
but opposite chemical affinities is nearly the same, namely, 76. 

3. The melting and boiling points of the elements, as far as is 
known, increase from fluorine to silicium, and decrease from silicium 
to cesium. 

4, The specific heat in the solid state decreases as the atomic weight 
and quantivalence increase. 

5. The density of the elements (in the same vertical column) in the 
solid state is greater the higher the quantivalence. 

6. The affinity of the negatiye metalloids (fluorine to silicium) for 
the metals increases as the atomic weight and quantivalence become 
higher. C. E. G. 
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Imperviousness of the Adjusting Materials of Air-Pumps to 
Aqueous Vapour. By H. Laspryres (Ann. Phys. Chem. [2], ii, 
478).—The author has assured himself that no transpiration of 
aqueous vapour takes place through the layers of fatty substances 
used in the adjustments of a good air-pump. R. R. 


Inorganic Chemistry. 


Action of Ozone on Iodine. By M. J. Ozimr (Compt. rend., 
Ixxxvi, 722).—By passing the electric discharge continuously through 
a tube containing oxygen and the vapour of iodine, the author has de- 
termined the formation of periodic acid, in addition to lower oxides of 
iodine. C. F. C. 


Determination of Nitrous and Nitric Acids. By G. Lunar 
(Deut. Chem. Ges. Ber., xi, 434—441).—The author first discusses the 
reasons for preferring the ferrous sulphate method, in the modified 
form proposed by himself, to those methods in use for the determina- 
tion of nitrous and nitric acids, which require the employment of per- 
manganate. 

He then figures and describes a much simplified form of the appa- 
ratus invented by Davis (Chem. News, xxxvii, 45) for the estimation of ' 
these acids by Watts’ method, 7.e., by measurement of the nitric oxide 
evolved by the action of concentrated sulphuric acid in presence of 
mercury. This modification, which resembles Rault’s gas-burette (as 
modified by Bunte), consists of a graduated burette, furnished with a 
stopcock and funnel at the upper end, the lower end being in commu- 
nication with a similar non-graduated tube by means of a caoutchouc 
tube, thus dispensing with Davis’s mercury trough; moreover, it 
admits of being much more rapidly cleaned than the original form. 
For details of manipulation, &c., the author’s paper should be con- 
sulted. In conclusion the results of a series of determinations are 
given, which prove that the accuracy of this method is in no way 
impaired by the presence of arsenious acid, glucose, and other oxidisa- 
ble substances. G& FG. 


Persulphuric Oxide, a new Oxide of Sulphur. By Ber- 
THELOT (Compt. rend., lxxxvi, 20—26).—Formation.—Persulphuric 
oxide is produced by the action of an electric discharge of high tension 
on a mixture of equal volumes of sulphurous oxide and oxygen in a 
state of perfect dryness; also by the cautious addition of hydrogen 
dioxide to concentrated sulphuric acid, and by the electrolysis of the 
latter. It is formed probably in many cases by the action, at a low 
temperature, of metallic peroxides and other oxidising agents on con- 
centrated sulphuric acid. 

Preparation.—Persulphuric oxide is prepared by means of the author’s 
concentric tube apparatus (Ann. Chim. Phys. [5], xii, 463). After 
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about eight or ten hours, the surface of the annular space becomes 
covered with oily drops, or with a thin, iridescent layer, either of 
which, exposed to a temperature of about zero, crystallises in indis- 
tinct, granular crystals, or in thin, transparent, flexible needles several 
centimeters long and of perceptible width, some of which extend 
across the tube, whilst others remain fixed to the sides, and grouped 
in tufts. The crystals have a vapour-tension of several centimeters at 
10°, and sublime easily. 

Composition.—A fter the reaction is terminated, the residual gas is ex- 
tracted, measured, and analysed. If the reaction has been complete, the 
residual gas consists entirely of oxygen, and occupies one-eighth of the 
volume of the original mixture; that is, two molecules of sulphur 
dioxide unite with three atoms of oxygen, to form persulphuric oxide, 
according to the equation, 280, + 30 = 8,0,. The direct analysis 
of the product may be made by causing it to act on a known quantity 
of stannous chloride, and afterwards estimating the residual stannous 
salt by means of permanganate; the sulphuric acid formed may also 
be estimated as barium sulphate. Two analyses gave the following 
results :— 


Sulphur trioxide. Excess of oxygen. Proportion. 
83°4 8:23 101 
94:1 10:00 9°4 
Theory, 80-0 8:00 10-0 


These analyses were verified by various other methods. 

Persulphuric oxide may be kept for some days at a temperature of 
about 0°, but it decomposes spontaneously after a time. Its aqueous 
solution decomposes rapidly ; the solution in concentrated sulphuric 
acid slowly evolves oxygen, and is completely decomposed in about six 
weeks, 

Persulphuric oxide is immediately decomposed by heat; and in con- 
tact with moist air, it gives off thick white fumes, consisting of ordi- 
nary sulphuric acid. 

The solution of persulphuric oxide in ordinary sulphuric acid may be 
diluted without decomposition, even after 24 hours. But on keeping, 
it gives off oxygen, and that more quickly in contact with spongy pla- 
tinum, or by the application of heat. Persulphuric oxide alone oxidises 
sulphur dioxide to trioxide, 8.0, + SO, = 3SO;; but if the persul- 
phuric oxide is dissolved in a large quantity of sulphuric acid, hypo- 
sulphuric oxide is produced, 8,0; + 2SO, = 8,0; + 2S03. 

Persulphuric oxide dissolves in water, and for the most part decom- 
poses. About one-fifth, however, remains combined, and may be esti- 
mated by iodide of potassium. The presence of a large excess of sul- 
phuric acid gives greater stability to the compound. ; 

Baryta-water produces an analogous effect, barium sulphate being 
precipitated, and a small quantity of barium persulphate remaining 
dissolved, decomposing slowly into barium sulphate, sulphuric acid, 
and oxygen. Barium persulphate has probably the formula, BaS,0s; 
it could not be obtained in the solid state. : 

Persulphuric oxide in the cold oxidises sulphurous acid, potassium 
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iodide, ferrous sulphate, and stannous chloride ; but it has no effect on 
arsenious or oxalic acid, in which respect it resembles hydrogen dioxide; 
it differs, however, from the latter in not forming perchromic acid, 
and in not decomposing potassium permanganate. It can exist in solu- 
tion with hydrogen dioxide, also with ozone in the anhydrous or dis- 
solved state. 

Persulphuric oxide is*the seventh term of the series of sulphur 
oxides, of which the following are the names and formule :— 


S.0 unknown; analogous to Cu,0. 

8.0, hyposulphurous oxide. 

S.0,; unknown; analogous to Mn,03. 

8.0, sulphurous oxide. 

$.0; hyposulphuric oxide. 

8.0, sulphuric oxide. 

8.0, persulphuric oxide. 

S,0, unknown; analogous to Os,03. 

G. W.: Ww, 
Preparation of Potassium Nitrite. By Persoz (Chem. Centr., 

1878, 157).—Metallic copper in a fine state of division is obtained by 
the careful distillation of finely crystallised copper acetate. This is 
mixed with potassium nitrate, in the proportion of rather more than 
two equivalents of the former to one of the latter, and a little hot 
water. The mass is heated with constant stirring until dry, and then 
the temperature is raised cautiously, until ignition takes place. The 
mass is cooled, lixiviated, filtered quickly, and allowed to crystallise. 
Excess of copper removes every trace of nitrate. The copper oxide 
produced is very suitable for use in organic combustion. Ifthe copper 
employed be less finely divided, the temperature required to bring 
about ignition is so high that more caustic potash than potassium 
nitrite is produced. J. T. 


Affinity of Sodium Hydrate and Calcium Chloride for 
Water. By W. Mitirer-Erzpacu (Deut. Chem. Ges. Ber., xi, 
409).—The author finds that solid sodium hydrate absorbs moisture 
from calcium chloride containing water of crystallisation. This is 
what might be expected from the fact that the contraction which 
takes place when sodium hydrate is dissolved in water, is greater than 
that which attends the solution of calcium chloride. W. C. W. 


Calcium, Strontium, and Barium Oxides in the Crystalline 
State. By G. Briigenmann (Ann. Phys. Chem. [2], ii, 466—475).— 
The paper describes in detail the mode of heating calcium, strontium, 
and barium nitrates in a porcelain flask, so that minute crystals of the 
corresponding oxides are obtained. These crystals belong to the 
regular system. The crystals of lime thus obtained can easily be seen 
to be cubes, and are found to take up moisture and carbonic acid much 


less readily than the amorphous quicklime obtained by heating 
marble. R. R. 


Peculiar Oxidation of Aluminium. By A. Henze (Dingl. 
polyt. J., ecxxvii, 277—278).—Dr. C. Jehn and the author published 
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a paper in the Deut. Chem. Ges. Ber., 1874, p. 1498, on the oxidation 
of aluminium when rubbed with mercury or its salts. Further expe. 
riments have led to the following results. 

The aluminium and mercury form a galvanic element which decom- 
poses the moisture condensed upon them, the oxygen of which com- 
bines with the aluminium. With dry elements in a dry atmosphere 
there is no oxidation. Other electro-negative elements yield similar 
results. Aluminium pressed against moistened platinum becomes 
covered with alumina. The experiment succeeds also with silver, tin, 
and apparently also with gas coke; the latter gives a grey coating of 
alumina containing particles of aluminium. As in the case of the 
mercury experiment, the alumina increases in amount after being 
rubbed; this may be due to the gas which was polarised during con- 
tact subsequently acting on the metal. a 


Researches on Gallium. By A. Dupré (Compt. rend., 1xxxvi, 
720—722).—The sesquioxide obtained by heating the pure crystalline 
nitrate of the metal in a current of dry air at 200°, is decomposed 
when heated to redness in a current of hydrogen, with formation of 
a lower oxide of gallium soluble in dilute acids; this the author is 
investigating. C. F. C. 


Carburation of Nickel by Cementation. By Bovussineavutt 
(Compt. rend., Ixxxvi, 509—513).—The author has made experiments 
with the view of ascertaining whether nickel would acquire the same 
properties as iron by carburation and tempering; if such were the 


case it might prove of much use, as by its addition to steel it might 
diminish oxidation. He first tried whether nickel, like iron, took up 
carbon by cementation; a plate of nickel, such as is used for nickel 

lating, was exposed in one of the cementation furnaces from April 
25th till March 17th; when put in it contained no carbon, but small 
quantities of iron, arsenic, and copper ; when taken out it was perfectly 
clean, showing no blisters, and possessing the same hardness as before. 
The plate weighed before cementation 1384 grams; after, 1389-25, 
having gained 5°25, and contained ‘004 of combined carbon, without 
a trace of graphite. The plate was again cemented in a special box of 
sheet iron, filled with carbon ; owing to an accident the box fused, and 
the nickel stuck to one of the bars of blister steel; it was therefore 
impossible to estimate directly the weight gained; but the analysis 
showed that the nickel now contained ‘006 of carbon, about the same 
as that in soft steel. By fusing this metal in a crucible lined with 
charcoal, a button was obtained, containing ‘0080 of combined carbon, 
and ‘0165 graphite; total carbon, ‘0245. Notwithstanding this high 
carburation, corresponding to hard steel, the nickel had the same 
appearance and ductility as before fusion. It is remarkable that the 
whole carbon taken up by the metal in this last operation was in the 
state of graphite. A small bar of forged nickel was also cemented, 
when it contained 98°29 p. c. of nickel, and 0°85 of combined carbon, 
besides small quantities of iron and silicon. ‘lhe bar was placed in a 
clay crucible, surrounded with carbon, and exposed in the hottest part 
of a cementation furnace for a month; before cementation it weighed 
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201°907 grams, afterwards, 201°857; it therefore lost ‘050 grams, but 
notwithstanding this, 504 grams combined carbon, and *303 graphite 
were taken up. 

The carbon is the same as that found in tool steel; the bar showed 
no sign of any blister; it had kept its colour, density, ductility, and 
softness. From these experiments it would appear that although 
nickel combines with carbon, it does not acquire steel-like properties 
by so doing ; the question whether carburised nickel retains magnetism 
better than the pure metal is now being studied by H. Becquerel. 
The author concludes the paper by discussing the question whether 
or not an addition of nickel preserves iron and steel from rust; to 
obtain this result a large percentage of nickel must be = 

me % 

Presence of Lead in Nitrate of Bismuth. By A. Carnor 
(Compt. rend., Ixxxvi, 718—720).—The author has analysed several 
preparations of the bismuth nitrate employed in pharmacy, in which 
the presence of lead had been detected. Operating upon ten grams of 
the nitrate, he obtained from seven different samples the following 
quantities of lead respectively :—0°011, 0°016, 0°023, 0°032, 0-038, 
0065, 0°098 gram. These results should serve as a caution to those 
engaged in preparing and dispensing this drug. 

The analytical method employed by the author is given in detail. 

C. F. C. 


Action of Various Fatty Oils on Copper. By W. H. Warson 
(Chem. News, xxxvi, 200).—8 square inches of copper surface were 


exposed to 500 water-grain measures of oil :— 


Grains of copper in solution 
after 10 days. after 77 days. 


03 0°5435 
0°22 0°24. 
0017 0-14 
0°103 0°22 
0°0485 0°08 
0-003 0:06 
0°0065 0-01 
0-11 — 
017 — 
00015 0-003 
M. M. P. M. 


A New Product of the Oxidation of Lead, and some Pheno- 
mena of Dissociation. By H. Dresray (Compt. rend., Ixxxvi, 
513—517).—Two methods of preparing minium are known, the one 
by oxidation of yellow lead protoxide, at a temperature of about 
500°, the other by heating lead binoxide at 440° under atmospheric 
pressure. It is evident that the yellow protoxide can give no higher 
oxide than minium, as any such oxide would not be stable at the 
temperature of formation of the latter. If, however, the binoxide 
be heated at 350° only, the decomposition, which at first is very rapid, 
gradually becomes slower, and if the operation be stopped when the 
decomposition has nearly ceased, it will be found that the binoxide has 
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been converted into a neutral plumbate of the protoxide (PbO.PbO.) 
having a greenish-brown colour, and intermediate in composition and 
reactions between minium and the binoxide. This plumbate is also 
formed when oxygen or air is passed over protoxide or carbonate of 
lead at 350°. The author points out that the conversion of protoxide 
into sesquioxide is never complete at 350°, but, on the contrary, if the 
oxidation be continued long enough (seven to eight days) it becomes 
wholly reconverted into minium: this phenomenon being analogous to 
the conversion of sesquioxide of iron into magnetic oxide at a high 
temperature, when the latter is found to be incapable of reproducing 
sesquioxide. 

From his results the author considers that it cannot be said that 
any compound directly formed will of necessity undergo a limited de- 
composition at a certain temperature; for such to be the case it is 
necessary that the elements of the body separated by heat should be 
capable of recombining. In reacting on each other, the greater 
number of compounds satisfy this condition, but the influence of heat 
may, under certain circumstances, so modify the state of the substance 
as to render it incapable of entering into combinations which it 
might be able to form when it is itself obtained under different 
conditions. J. M. T. 


Amalgamation of Iron and some other Metals. By Casa- 
MAJOR (Arch. Pharm. [3], xi, p. 464).—Iron, platinum, palladium, 
aluminium, nickel, and cobalt, can be easily amalgamated by placing 
them in contact with mercury and a zinc rod, and covering with acidu- 
lated water. The amalgamated iron is completely permeated by the 
mercury, although the amount of the latter metal present is exceed- 
ingly small. The amalgamated aluminium when dry becomes very 
hot, the mercury appears to boil, and the surface is rapidly covered 
with a chalky incrustation. E. 


Crystalline Form and Optical Properties of Mercurous 
Iodide. By A. Descuoizeaux (Compt. rend., lxxxiv, 1418— 
1421).—The crystallographic measures of mercurous iodide, Hgl., 
are almost identical with those of mercurous chloride, Hg,Cl., and the 
crystals of both substances have a powerful double refraction with 
positive axis. The crystals of mercurous iodide are also nearly geo- 
metrically isomorphous with those of mercuric iodide, Hgl2, but 
optically their double réfraction has the opposite sign, its axis being 
negative. 

Berthelot considers these facts to show that the inferences from the 
isomorphism of compounds, as to their containing the same number of 


atoms, or having isomorphous constituent elements, cannot be relied 
on. R. R. 
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Mineralogical Chemistry. 


On Native Iron. By De Cuancovurrois (Jahrb. f. Min., 1877, 
837).—The author after treating of the importance of cyanogen in the 
production of metallic iron, both in the blast furnace and in nature, 
calls attention to the iron mass lately found at St. Catharina, which 
contains 36 per cent. of nickel, and, like the iron of Ovifak, is of 
terrestrial origin. G. T. A. 


Some Minerals formed by the Volcanic Vapours of Vesu- 
vius. By G. v. Ratu (Jahrb. f. Min., 1877, 826—827). After the 
eruption of April 26th, 1872, numerous minerals were found amongst 
the sublimation products, including various silicates and fine crystals 
of apatite, together with iron pyrites in several forms, and large 
quantities of tenorite. The crystals of the latter mineral without 
losing their shape, have been altered by the hydrochloric acid escaping 
from the fumeroles, into a green body, which contains 45°59 of cupric 
oxide, 38°19 of cuprous chloride, and 16°22 of water; the name of ate- 
line has been given to it. Sylvine and sodium chloride were found in 
large quantities, and generally mixed together. Sal-ammoniac was: 
abundant and in the finest crystalline forms, but not in octahedrons ; it 
was also found in the fumeroles in beautiful yellow crystals, formed 
after the colourless ones. The crystals were black at a spot where 
a charred tree stump lies buried in the lava. Fluorine was found in 
combination with ammonia and silica, probably as a double salt, 
2NH,F.SiF,, for which the name cryptohalite has been proposed. 
Calcium chloride occurred in large quantities; it seems to have been 
formed.at the beginning of the eruption; cotunnite was abundant. A 
new mineral, erythrosiderite, consists of red rhombic crystals. Iron 
chloride (FeCl, + #H.O) occurs in the clefts of the lava, and is often 
mistaken for sulphur. Sodium-potassium sulphate, aphthalos, or aphthi- 
thalite, was found in white hexagonal lamine. Anhydrite was not so 
common. Hydrofluoric acid was found inside the crater in masses of 
gypsum and sulphur. SF A, 


Some American Pyrrhotites and other Minerals containing 
Nickel. By H. How (Jahrb. f. Min., 1877, 834).—Pyrrhotite often 
contains nickel as well as cobalt. The author finds that the intensity 
of the magnetic properties of the mineral varies greatly, and that it is 
feeblest when the largest quantity of nickel is present. Specimens 
from the same locality may contain very different amounts of nickel. 
Mispickel from Montague, Halifax Co., Nova Scotia, contained 0°09 per 
cent. of cobalt; mispickel containing nickel and cobalt is found in 
Liineburg Co. in crystals of rare beauty. GS. T. a. 


Zine Ores from the New Helene Mine at Scharley, near 
Beuthen, Silesia. Ry A. LinpnerR (Deut. Chem. Ges. Ber., xi, 
394—398).—This mine is chiefly worked for red and white calamine, 
which are found associated with zinc blende, zinc silicate, and galena, 

212 
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between layers of dolomite and marl. Pure crystalline zinc spar, 
blende, and silicate, are of rare occurrence. 

The composition of the red calamine is shown by the following 
analyses :— 


CaCO;. MgCO3 ZnCO;. ZnSi0,.H,0. 2Fe,0;3H,0. Moisture. 


1. 9°44 8:21 45°39 16°22 1412 6°43 = 99°81 
2. 16°38 9°12 36°12 23°05 14°50 0°54 = 99°71 
3. 37°02 20°56 17:00 7°29 18:07 0°00 = 99°94 


The amount of zinc and sulphur in different samples of blendes 
varies from 64 to 39°4 per cent. Zn, and from 27°94 to 1°58 per 
cent. 8S. 

The following analyses show the composition of (1) black blende 
and (2) white blende. 


H,O. Fe;03. Zn. S. CaO. MgO. CO: Pb. 
1.156 1:00 47:47 25°07 368 2:51 565 12:22 = 99-16 
2.090 1:44 61:94 3027 127 089 2°43 0-0 = 99-14 


W. C. W. 


Artificial Formation of Brochantite. By S. Mrunter (Compt. 
rend., xxxvi, 686).—This has been effected by the author by allowing 
fragments of galena to remain for a period of eleven months in a solu- 
tion of copper sulphate. The brochantite was deposited in the form of 
radiating crystalline masses, of an emerald-green colour, upon the sur- 
face of the corroded sulphide. Lead sulphate was also formed in con- 
siderable quantity. Since this mineral has been found by M. Delafosse 
to occur in Hungary in association with galena, and also by Magnus 
to contain lead, the author’s results in all probability indicate its 
natural origin. C. F. C. 


The Deposits of Calcium Phosphate in Estremadura. By 
A. Devesse (Jahrb. f. Min., 1877, 834).—The phosphate occurs 
sometimes as apatite in bright green crystals, sp. gr. 3°04—3°41; at 
others as phosphorite in coarse-grained masses, sp. gr. 2°6—3. 
Apatite contains 90 to 100 per cent. of calcium phosphate, and is 
always accompanied by quartz. Phosphorite is generally intermixed 
with gangue, and contains 75—85 to 100 per cent. of phosphate. 
Fluorine and chlorine are always present in the calcium phosphate of 
Estremadura. The calcium phosphate forms vein-like layers in the 
granite, in the paleozoic slates, and Devonian limestones. The vein 
in the slates of Costanaza at Logrosan has been followed for six kilo- 
metres; its mean breadth is about three meters. The mineral has 
probably been deposited in the fissures by mineral springs. > > 

Nepheline, Monacite, and Silver Bismuth-glance. By C. 
RaMMELSBERG (Jahrb. f. Min., 1877, 8830—831).—1. Nepheline from 
Vesuvius, sp. gr. 2°600—2°6087. Analysis indicates that this mineral 
is a combination of mono- and bisilicates, 5Na-AISi,0, + K,AISiOp. 
II. Monacite from Arendal, sp. gr. 5°174. The simple formula for 
this specimen is RP,O, = (Ce,La,Di),P,0,. III. Silver bismuth- 
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glance from Matilda Mine, Morococha, Peru, is found mixed with 
fahl-ore, lead glance, and blende, sp. gr. 6°92; consists of Ag.S + 
Bi.S; a AgBis,. G. A A. 


A New Locality for Alunite. By H. Crepner (Jahrb. f. Min., 
1877, 833).—Concretions of alunite in great abundance occur in the 
white quartz sand overlaid by peat at an opening in the western slope 
of the Muldenthal above Harkort’s factory, near Wurzen. This mineral 
has hitherto been found only among volcanic rocks. G. T. A. 


The Pyrogenic Quartz in the Lavas of the Lower Rhine. 
By J. Lenmann (Jahrb. f. Min., 1877, 847).—The author thinks that 
the specimens of quartz, &c., are formed by crystallisation from molten 
masses formed by the fusion of rocks included in the lava. The crys- 
tals of quartz usually exhibit the combination + R. + 3R.oR. 
Accompanying them are augite, felspar, and tridymite. ‘he occur- 
rence of the two modifications of silicic acid in combination is worthy 
of note; it shows how slight the modification of conditions need be to 
produce the same chemical compound in the one or the other form, 


i 


A Contribution to our Knowledge of Paleopicrite and its 
Products of Decomposition. By K. OresBeKe (Jahrb. f. Min., 
1877, 844—846).—After general remarks on olivine rocks and their 
distribution (together with the literature of the subject), the author 
treats of two olivines from the neighbourhood of Dillenburg, Nassau. 

The Black Stones of Wallenfels form a ridge of which the highest 
point is 513°85 meters above the sea level. The olivine rock is a 
palezopicrite of a very dark green colour. It contains the following 
minerals: a bright green olivine, which the author calls lime- 
olivine, a brown mica, leek-green chrome-diopside, plates of hyper- 
sthene, deep black specks of picotite, and particles of magnetic iron 
ore. In the clefts of the rock, and combined with it in all possible 
transitions, is a bright-green serpentine. Microscopic investigation 
showed the mesh-structure characteristic of olivine rocks in conversion 
into serpentine, and also a dark green colour of the ground-mass, pro- 
bably due to nickel. White particles of magnesite were sprinkled 
here and there. 

The following analyses were made :— 


I. Black stones. II. “ Hiilfe Gottes’’ Mine. 


Si0,. MgO. CaO. Nio. MnO. FeO. 
I. 39103 29°176 3°951 0°162 0:276 11°441 
Il, 41-311 21°380 3°279 0°666 0°378 7°339 
Fe,03. Al,03. Cr,03. H,0. 
I. 4315 4°940 0°446 5°669 
II. 13°892 2°432 1251 77124 


Traces of copper, bismuth, cobalt, sulphur, phosphoric acid, carbonic 
acid, potassium. No. II also contained 0°776 of iron sulphide. 
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The green decomposition-product consists of— 


Sip. MgO. CaO. FeO. Fe,0;. Al,O;.  4H,0. 
42°878 82220 0095 4821 3866 1:832 14214 


Sp. gr. 2°51. It is therefore a serpentine rich in iron, closely allied 
to baltimorite. 
The chrome-diopside (sp. gr. 3°202) contains—- 


Si0,. MgO. FeO. Cr,03. —_-A1,O. CaO. 
50°443 17°418 9°696 1:403 5°105 14629 


The olivine— 


SiO,. MgO. CaO. Mn0. 
42°531 35°682 14088 6°483 


beg | be called a lime-olivine, as half the magnesia has been replaced 
y lime. 

The rocks at the old nickel mine of “* Hiilfe Gottes”’ at Nanzenbach 
=— of a similar paleopicrite, as is shown by the analysis given 
above. 

The petrographical, microscopical, and chemical characters of the 
two series show that both are undergoing conversion into serpentine, 
but that the decomposition has reached a more advanced stage at the 
latter locality. The olivine, from which the serpentine is chiefly 
formed, stands midway between typical olivine and monticellite, on 
account of the amount of lime which it contains. This large amount 
of lime seems to be characteristic of the olivines of the eruptive rocks 
of the picrite-group. The author also gives details of his chemical 
methods, plates of sections, &c. G. T. A. 


Investigation of two Magnesia Micas. By F. Burwertu 
(Jahrb. f. Min., 1877, 830).—I. Phlogopite, containing barium from 
Edwards, St. Lawrence Co., N.Y., occurs in brown transparent 
folia. Sp. gr. 2°959. II. Mica from Vesuvius. Hexagonal leek- 
green plates, often in combination with vesuvian. Sp. gr. 2°864. 

Analyses :— 


F. Si0.. AlO, FeO; BaO. Mno0. FeO. 
I. 0°82 40°34, 15°14 2-20 2°46 — 0°77 
Il. 0°89 39°30 16°95 0°48 = 0°59 7°86 


MgO. CaO. K;O. Na,O.  4H,0. 
I. 27:97 — 707 2°58 3°21 
II. 21°89 0°82 7°79 0°49 402 
G. T. A. 


Chabasite. By A. Srrena (Jahrb. f. Min., 1877, 725—728).— 
The following numbers give the mean of a series of analyses of cha- 
basites :-— 
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SiO. Al,03. Fe,03;. CaO. K,0. , H,0. 
46°35 20°52 — 10°83 0°21 — 22°09 
50°75 16°06 1:43 6°65 2°27 1°38 21°46 
48°93 18°19 1:22 6°64 2°06 0°92 22°04 
46°82 19°29 0°14 10°29 0°40 0°70 22°36 


Tis from Nidda; II, from Altenbuseck; III and IV, from Annerod. 

The crystalline form of I, II, III consists only of the fundamental 
rhombohedron. Intersection twins are everywhere present, and some- 
times also contact twins. The phacolite No. IV exhibits the forms 
2P2.—2R.—3R + R, and occurs only in intersection twins (OR). 

Psendomorphs of mesotype or skolezite after phacolite are found 
here and there. 

The proportion Al: Si is in the chabasite from Nidda 1 : 3°85, in 
the phacolite from Annerod 1 : 4°12, in chabasite from Annerod 1 : 44, 
in chabasite from Altenbuseck 1 : 5-09. 

The union of levyn, gmelinite and phacolite with chabasite is pre- 
vented only by their difference in cleavage. 

Some optical irregularities of chabasite are accounted for by the 
disturbances of the planes of the forces forming the crystal, caused by 
the presence of a second crystal, which penetrates the first, and is in 
such a position with respect to it that the edges and angles of the one 
take the place of the planes of the other. The molecules are thus out 
of their natural position, and tensions are produced which may cause 
a uniaxial crystal to appear biaxial. 

An extensive series of angular measurements of chabasites from 
various localities shows that the angle between the terminal edges is 
only 94° 46’ when the two planes which enclose it are not disturbed 
by a twin crystal. This is seldom the case, so that the angle varies 
between 94° 35’ and 99° 7’. 

Tables of analyses of chabasites, phacolites, levyns, and gmelinites 
are referred to in the paper, from which it is seen that the proportion 
of Al : CaK,Naz in the majority of cases is 1: 1; that of Al: Si, how- 
ever, varies between 1: 3°13 and 1: 5°52. The quantity of water 
also varies, so that the atomic proportion of Al: H ranges from 
1: 9°62 to1:15°2. Asa rule the quantity of H increases with that 
of Si. Hence the above named minerals form a series which, starting 


from (CaK,Naz)AISi;0;. + 5H,0, gradually passes into— 
(CaK,Na,)AISi;O, + 3H,0. 


This may be accounted for in two ways: either the chabasites and the 
allied minerals are isomorphous mixtures of two hypothetical and iso- 
morphous terminal members— 


(1.) H,RAISi,0,, a H,, RAIRAISi,0O.4, 
(2.) H,,.RAISi,02, — H,,RAISi,S8i,0., 


or they consist of AlSi,0,FCaSiO; + varying quantities of the bisili- 
cate, H,SiO3. 

Determinations of specific gravity of various chabasites showed that 
in general the specific gravity decreases in proportion as the quantity 
of Si increases. G. T. A. 
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Garnierite. By J. Garnier (Compt. rend., Ixxxvi, 684—686). 
—The author substitutes, on the results of numerous analyses, the 
formula (MgNi)Si + 4H, for that given by Dana, viz., (MgNi)1oSis + 
3H, for this mineral. 

The following analysis is given of a garnierite, which formed a thin 
coating of a bright green colour over a magnesium gangue :— 


Si0,. NiO. FeO. lO; CaO. MgO.  4H,0. 
44°40 38°61 0°43 1:68 1:07 3°45 10°34. 


The ratio of the oxygen in the silica to that in the bases being as 
2:1. 

The various forms of garnierite all exhibit freedom from arsenic 
and sulphur, and cannot therefore be products of decomposition of 
sulphides or arsenio-sulphides. C. F. C. 


A Variety of Cronstedite. By F. Freup (Phil. Mag. [5], v, 
52—54).—The author has examined an amorphous, dark leek-green 
mineral, occasionally found associated with cronstedite, in Cornwall. 
Its specific gravity was 3; hardness, about 2°5. On heating, water was 
evolved, and the green powder rapidly passed into yellowish-brown. 
An analysis showed ferrous oxide, 39°46; ferric oxide, 18°51; silicic 
acid, 31°72 ; water, 11:02 per cent. It is remarkable that the propor- 
tions of water and ferrous oxide are much the same as in cronstedite, 
whilst silicic acid and ferric oxide appear to have changed places, 
Maskelyne and Flight having found in cronstedite, silicic acid 18°54 
and ferric oxide 32°75 per cent. R. R. 


A New Copper Ore and its Metallurgy. By S. Hoyr 
(Jahrb. f. Min., 1877, 837).—An earthy green copper ore is found at 
Jones Mine, Springfield, Berks Co., Pennsylvania, together with mag- 
netic iron ore and copper pyrites, which contains— 


SiO.. Al,03. MgO. Fe,03. CuO. H,0O. Insol. sand. 
24°60 13°00 15°15 711 15°30 11°50 14°10 


and for which the name of venerite is proposed. It is infusible, 
soluble in hot concentrated sulphuric acid, and requires for reduction 
a previous treatment at a red heat with bodies yielding carbonic 
acid. G. T. A. 


- 


The Eruptive Formation of Fleims, with some Remarks on 
Formations of the Older Volcanoes. By C. DonttrErR (Jahrb. f. 
Min., 1877, 846).—A comparison of the eruptive formations of the 
South Tyrol with tertiary volcanoes. The eruptive rocks of Fleims 
afford a peculiar instance of volcanic masses, in which the characters 
of the older eruptive rocks are mixed with those of the tertiary 
period. G. TF. A. 


Analysis of the Water of the Danube at Buda-Pesth. By 
Bato (Deut. Chem. Ges. Ber., xi, 441—445). 
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Gram per litre. 
Total suspended matter (mean of 13 monthly determi- 
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Total matter in solution (mean of 9 monthly determi- 
nations) 0°1869 


Mineral Constituents of 1 Litre Water (November, 1872). 


Acid calcium carbonate 
»» magnesium carbonate 
Calcium sulphate 
Sodium chloride 
Tron oxide 


Total matter in solution 


~ » suspension 


Composition of Suspended Matter (Average for March, 1872). 
In HCl. 


“Soluble. Insoluble. 


45°95 


Organic Chemistry. 


Nature of the Hydrocarbons produced by the Action of 
Acids on White Specular Manganiferous Cast-Iron. By &. 
CLroxz (Compt. rend., lxxxv, 1003).—A white cast-iron, containing 
04 per cent. of combined carbon, and 0°06 per cent. of manganese, 
when treated with hydrochloric acid of sp. gr. 1°12, or better, with 
sulphuric acid, diluted with 6 parts of water, gave liquid and gaseous 
hydrocarbons homologous with ethylene, which were absorbed by 
bromine, and combined easily with hydrochloric acid ; besides these, 
methane derivatives, insoluble in sulphuric acid, were produced. 
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200 kilos. of cast-iron, treated with sulphuric acid, gave (1) 
640 grams of oily hydrocarbons condensed in the first wash-bottles ; 
(2) 2780 grams of brominated ethylenic compounds; (3) 532 grams of 
hydrocarbons homologous with methane (paraflins), isolated by sul- 
phuric acid ; (4) 3800 grams of insoluble residue; and (5) 408 grams 
of an oily body, extracted from the insoluble residue by alcohol, and 
separated from the alcohol by water. 

The paraffins, decanted from the sulphuric acid, washed with water, 
and dried, first with potassium hydrate, and then with sodium, were 
fractionaliy distilled ; the liquid began to boil at 155°, and the ther- 
mometer rose gradually to 300°. 

The following table gives the compounds isolated :— 


Name of Compound. Formula. | Boiling point. Sp. gr. 


CoHos 155—160° 0-760 
Undecane ...esecsseesee+| Cy Hoy 178—180° 0°769 
Dodecane ........seeeee0| CygHyos 195—198° 0-782 
C13Hos 215—220° 0-792 
Tetradecane ........+2++-| CygHo 234—238° 0°812 
Pentadecane.........+++-| Cy53H3o 358° 0°830 
Hexdecane CysH 34 276—280° 0°850 


The vapour-densities of the first two are 5°132 and 5°521 respec- 
tively. The compounds are all colourless, mobile liquids, attacked by 
chlorine and bromine, but not acted on by sulphuric acid. Hexdecane 
is attacked by fuming nitric acid. C. W. W. 


Synthesis of Olefines. By A. Ettexorr (Deut. Chem. Ges. Ber., 
xi, 412—414).—By heating a mixture of amylene and methyl iodide 
with excess of dry lead oxide at 210° for several hours, a product 
boiling between 36° and 85° is obtained, one-third of which comes 
over between 70° and 83°, and consists of a mixture of C,H, and 
C;Hy; this portion forms with bromine a solid compound, apparently 
C;H,,Br,, melting at 1389—140°. The hydrocarbons dissolve in sul- 
phuric acid (2 acid to 1 OH,), and on the addition of water a liquid 
and a solid body separate out. The latter, which is the hydrate 
2(C;H,.O) + H.0 of Butlerow’s pentamethylethol, melts at 75°. The 
action of fuming hydrochloric acid on the mixed olefines also gives 
rise to a solid product, melting at 100°, and boiling at 120—125°, 
which appears to be a mixture of CsH,;Cl and C;H,,Cl. 

The author has also found that olefines are formed by the action of 
lead oxide on alcoholic chlorides, bromides, and iodides, at 220°. Iso- 
butyl iodide is thus completely decomposed, 2C,H,I + PbO = 
C,H, + PbI, + H.O, and isoamyl iodide gives an amylene isomeric 
with that obtained by the action of alcoholic potash. Ww. c. W. 


Action of Boron Fluoride on Carbon Compounds. By F. 
LANDOLPH (Compt. rend., Ixxxvi, 671—673).—Benzoic aldehyde, at its 
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boiling point, unites directly with an equivalent of BF;, the resulting 
compound crystallising in brilliant plates (hexagonal). Heated at 
950° in sealed tubes, it yields a black mass, containing abont 20 per 
cent. of benzoic acid, and a gaseous mixture of BF;, CO, CO, and 
C.He. 

" Bthylene and boron fluoride react, under the combined influence of 
light and heat (30°), according to the equation :— 


C.H, + BF; == C.H;.BF, a HF. 


The product, C,H;.BF,, is an ethereal liquid, boiling at 124—125°, 
and of specific gravity, 10478 at 23°; it volatilises in the air with 
formation of white fumes. Its composition has been established both 
by analysis and by the determination of its vapour-density. Its decom- 
position by water may be represented thus :— 


C.H;.BF, + 3H,0 = B(OH); + C.H, + 2HF. . 
C. F. C. 
Cause of the Formation of Vinyl-diacetonamine. By W. 
Heintz (Iiebig’s Annalen, exci, 122—125).—In a former publication 
(Annalen, clxxxix, 214) the author expressed the opinion that the 
formation of vinyl-diacetonamine from acetone was due to some im- 
purity in the acetone. Further investigation has shown this to be 
correct, and that the presence of aldehyde is necessary, for when the 
acid oxalate of diacetonamine is boiled with alcohol and aldehyde for 
some time, vinyl-diacetonamine oxalate is produced, agreeing in all 
its properties with that previously described by the author (loc. cit.). 
The author considers the relationship of triacetonamine to vinyl- 
diacetonamine to be similar to that existing between aldehyde and 
acetone, the latter being the first homologue of the former. Triaceto- 
namine, which is formed by the action of acetone on diacetonamine, 
differs from vinyl-diacetonamine, inasmuch as it contains three acetone 
residues, whilst the latter contains two acetone and one aldehyde 
residue. If the structural formula for triacetonamine be— 


(CH,),0< CB 20 CMs o(CH 


then that of vinyl-diacetonamine is most probably 


CH,.CO.CH 
(CH)HC<* "i >CCH)s pp. pg, 


Action of Zinc-ethyl and Zinc-methy] on Bromacetyl 
Bromide. By W. W1nocrapvow (Liebig’s Annalen, exci, 125—142). 
—The author gives a short historical sketch of this and similar inves- 
tigations which have been carried on in Butlerow’s laboratory, and 
have led to unsatisfactory results, owing, as the author demonstrates, 
to the proportion of zinc-compounds used being insufficient. 

Bromacetyl Bromide and Zinc-methyl.—In this reaction the quantities 
taken were 1 molecule of bromacetyl-bromide to 3 molecules of zinc- 
methyl, the former being added in small quantities to the latter, and 
kept well cooled to moderate the violence of the reaction. The 
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product, a yellowish-brown viscous liquid, began to deposit crystals in 
the course of two or three days, apparently consisting of ZnCH,Br 
and ZnBr,. After the lapse of 20—30 days, the product was decom- 
posed with snow and water, when a combustible gas was evolved, and 
zinc oxide separated out. This was dissolved in hydrochloric acid, 
and the alcohol formed was distilled off from the zinc chloride. The 
distillate, after drying over potassium carbouate, was fractioned, and 
the larger portion, coming over between 110—120°, was dried over 
anhydrous baryta, and treated with sodium at the boiling point to 
remove all bromine. The alcohol thus obtained boils at 113°, has 
a peculiar feeble odour, is easily soluble in water, and does not solidify 
at —33°. Analysis shows its formula to be C;H,,0; its specific gravity 
at 0° is 0°8308; at 19°, itis 0°8219; therefore, its coefficient of expansion 
for 1° between 0° and 19° is 0°00156. Bromine acts on it as it does 
on many secondary and tertiary alcohols, forming an amylene, which 
further unites with bromine to form amylene bromide. PCI, acts on 
it, = a chloride C;H,,Cl, which is a colourless liquid, boiling at 
86—87°. 

Gaseous hydriodic acid reacts on this alcohol to form an iodide, 
C;Hul, which, when freshly distilled, is almost colourless, but becomes 
brown on standing; the iodide boils at 127—129°, and has a specific 
gravity at 0° of 1°522, and at 18° of 1°498, thus having a coefficient of 
expansion of 0°000092 for 1° between 0° and 18°. In the preparation 
of the iodide, it was observed that hydriodic acid does not act on the 
alcohol in the cold, but the iodide is formed directly on gently heating. 
This behaviour with hydriodic acid is identical with that observed by 
Wischnegradsky in the case of the alcohol prepared from methyl- 
isopropyl ketone. The iodide so prepared is not a secondary, but a 
tertiary one, as shown by the boiling point, and by its no longer 
yielding the original methylisopropyl alcohol when treated with moist 
silver oxide, but an alcohol boiling at 102—104°, which is dimethyl- 
ethyl carbinol. This alcohol is formed by the withdrawal of the 
elements of water from the secondary alcohol, and the subsequent 
addition of the elements of water to the olefine thus produced, as ex- 
pressed in the following equations :— 


(CH;),CH.CH(CH;)(OH)—H,0 = (CH;),C—CH.CH,, 
(CH;)2C——CH.CH,; + H,0 — (CH;)2C(OH).CH2.CHs3. 


The alcohol produced by action of zinc methyl on bromacetyl- 
bromide yields, on oxidation, methylisopropyl ketone, boiling at 93— 
94°, and forming with sodium hydrogen sulphite a crystalline com- 

ound. On further oxidation, acetone and acetic acid are produced, 

so that the original alcohol is methylisopropyl carbinol. Methyl- 
isopropyl ketone has a specific gravity at 0° of 0°8123, and at 19° of 
0°8051; therefore, its coefficient of expansion for 1° between 0° and 
19° is 000118. 

Besides the methylisopropyl carbinol formed in the above reaction, 
it appears that the fraction distilling over below 100° contains acetone, 
and probably methylethyl ketone, whilst that which comes over at 
125—180° consists of an oil containing over 30 per cent. Br, which 1s 
probably a brominated acetone, and a liquid whose properties resemble 
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those of the condensation-product of methylethyl ketone, already 
described by Pawlow (Jour. Russ. Chem. Soc., viii, 321). 

Concerning the mechanism of the action of zinc-methyl on bromacetyl 
bromide, the author advances the following as probable explanations. 
The first product of the reaction is CH,Br.CBr(CH;).OZnCHs, which, 
with water, would yield a brominated acetone. By the further action 
of zinc-methyl], the following products would be obtained :— 


CH,Br.CBr(CH,).0ZnCH, + Zn(CH,). = (A), 
CH,.CH,.CBr(CH;).0ZnCH; + Zn(CH;)Br 


CH,Br.CBr(CH,).0ZnCH; + Zn(CH,),»= —(B). 
CH,Zn.CH,.CBr(CH;).0ZnCH, + CH;Br 


On decomposition with water, the product formed, according to 
(A), would yield methylethy] ketone, whilst that in B would give 
acetone. 

The action by which methylisopropy] carbinol is formed is analogous 
to that of zinc-methyl on ethylene iodhydrin, by which a secondary 
alcohol is formed (Butlerow and Ossokin, Annalen, cxlv, 257). The 
first product of this reaction is CH,I.CH:.OZnCHs;, and this under- 
goes a molecular change, passing into the ethylidene series, 
CH;.CHI.OZnCH;, being formed. Now the compound, 


CH.Br.CBr(CH;).OZnCH;, 


or still better, CH.Br.C(CH;)..0ZnCHs;, may be viewed as analogous 
to CH.I.CH,.OZnCH;, and the latter, undergoing molecular change, 
would yield (CH;),.CH.CHBr.OZnCHs;, which, when the bromine has 
been replaced by CH;, yields with water methylisopropyl! carbinol. 

A second explanation is that the compound, 


CH,Br.CBr(CH,).0ZnCH,, 


decomposes under the influence of Zn(CH;). into HBr and 
CHBr—C(CH;).0OZnCH;; the HBr reacts on Zn(CH;), to form 
ZnCH;Br; and the methyl and H unite with the above group to form 
(CH;) CHBr.CH(CH;).OZnCHs3. 

This compound, after replacement of Br by CH;, would yield with 
water the secondary alcohol required. 

Another explanation of the reaction may be offered. In the for- 
mation of amyl-hydroxalic acid by the action of amyl iodide and zinc 
on ethyloxalic ether (Frankland and Duppa, Annalen, clxii, 5), the 
amyl and zinc-mono-amyl take the place of O, and in like manner, 
in the action of zinc-methyl and bromacetyl-bromide, the methyl 
and zinc-monomethyl groups may be supposed to take the places 
of the bromine and hydrogen, thus giving rise to the compound, 
CH;.CHBr.C(CH;)(ZnCH;).OZnCH;, which, when the Br is replaced 
by CHs, would yield, on decomposition with water, the secondary 
alcohol. 

Lastly, as suggested to the author by M. Kaschirsky, it may be sup- 
posed that the compound, CH,Br.C(CHs;)2.0ZnCH;, is first formed, 
and decomposes as follows :— 


CH,Br.C(CH,):.0ZnCH; = CH;.0.C(CH,), + ZnCH;Br. 
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The oxide thus formed changes into an aldehyde, which, under the 
influence of zinc-methyl, forms the secondary alcohol, methylisopropy] 
carbinol. 

By the action of zinc-ethyl on bromacetyl bromide and decomposi- 
tion of the product with water, an octyl-alcoholis formed, which is slightly 
soluble in water, and boils at 164—166°. It does not solidify at —30°. 
Treated with PCl,, it yields a chloride; and an iodide by action of 
gaseous hydriodic acid. Supposing the action of zinc-ethyl to be 
analogous to that of zinc-methyl on bromacetyl bromide, this octyl 
alcohol probably has the constitution, CH(C,H;),.CH(OH).C.H;s. 

y. 2. Be 

Ethylic Isobutylacetoacetate, Methylisamyl Carbinol, and 
Isobutylacetic Acid. By W. Roun (Liebig’s Annalen, exc, 305— 
322).—Lthylic Isobutylacetoacetate, 


CH;.CO.CH.CH,.CH(CH;)2.COOC:H,, 


was prepared by the action of isobutyl iodide on sodacetoacetic ether, 
obtained by treating a mixture of equal volumes of acetoacetic ether 
and benzene with sodium. It is a colourless oil, with a feeble odour, 
boiling at 217—218°, and having a sp. gr. of 0°951 at 17°5°. On being 
boiled with baryta water, it split up into isamylmethyl ketone, with 
some barium isobutylacetate. 

Isamylmethyl ketone, CH;.CO.CH:.CH2,.CH(CHs)., is a colourless, 
limpid liquid, not miscible with water, and having a powerful odour re- 
sembling that of amyl acetate. It boils at 142—144° (uncor.), and 
has a sp. gr. of 0°8175 at 17°2°.. With sodium bisulphite, it yields a 
mass of white pearly crystals. On being dissolved in ether floating on 
a layer of water, and reduced by nascent hydrogen generated by the 
addition of sodium, it yields a mixture of di-isobutylpinacone and 


methylisamy] carbinol. 
HO—C—CH,.CH,.CH(CH;). 
Di-isobutyl pinacone, | , is an oily liquid, 
HO—C—CH,.CH:;.CH(CHs)2 

insoluble in water, and boiling between 240—260°. 

Methylisamyl carbinol, 

C;H,;HO = CH(OH)(CH;).CH,.CH,.CH(CH;)., 
is a colourless limpid liquid, boiling at 148—150°, not solidifying at 
— 16°, and having a sp. gr. of 0°8185 at 17°5°. The acetate is an oily 
liquid, which boils at 166—168°. The chloride, C;H,;Cl, forms a 
colourless oil, having a peculiar odour, and boiling between 135—137°. 
The iodide boils at 175°. 
CH,.COOH 
Isobutylacetic acid, | , obtained together with isamylene- 
CH,.CH(CHs). 

ethyl ketone and acetic acid by saponification of ethylic isobutyl- 
acetoacetate, is a colourless oily] iquid, with an odour like that of caproic 
acid, and boiling at 198°6—199°8°. The silver salt forms minute anhy- 
drous crystals. The bariwm salt forms pearly anhydrous needles, of 
which water dissolves 19°95 per cent. at 14°, and 20°3 per cent. at 19°. 
The calcium salt is also anhydrous, and water dissolves 9°0 per i at 
19°. 
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Action of Potassium Cyanide and of Alcoholic Potash on 
Acetyl Chloralacoholate and Tetrachlorether. By J. Buscu 
(Deut. Chem. Ges. Ber., xi, 445—447).—The action of alcoholic potash 
upon Henry’s tetrachlorether, CCl;.CHC1.0C.H;, gives rise to an un- 
saturated ether of the formula, CCl.—CC1.OC,H;, a heavy colourless oil, 
boiling at 155°. The unsaturated condition of this ether is evinced 
by the ease with which it combines with chlorine, forming the com- 
pound, C,Cl;.OC,H;, a colourless liquid which fumes in the air, and 
boils with partial decomposition at about 200°, whilst with bromine it 
yields CCl,Br.CC]Br.OC.H;, a colourless oil, which forms large trans- 
parent crystals, melting at 17°. By the action of silver acetate (alcoh. 
sol.) upon the latter, one atom of bromine and one of chlorine appear 
to be replaced by acetyl. 

Potassium cyanide has but a slight action on the original ether. 

Acetyl chloralalcoholate, CCl;.CH.(O.C.H;0).(O.C.H;), yields 
chloroform on treatment with alcoholic potash; and with potassium 
cyanide, potassium chloride, and dichloracetate, with evolution of 
hydrocyanic acid. C. F. C. 


Nitroso-compounds of the Fatty Series. By V. Murer and 
J. ZUBLiIN (Deut. Chem. Ges. Ber., xi, 320—324).—An acid body is 
formed by the action of nitrous acid upon acetoacetic ether, as Meyer 
has already shown, the reaction being :— 


C,H,O; ~ HNO, a H,O + C,H,O.N. 


This acid was originally obtained as a heavy yellowish oil, which 
did not solidify at — 25°, but a small quantity of it suddenly crys- 
tallised, after remaining liquid for months. By means of the crystals 
thus accidentally obtained, the authors have been enabled to effect the 
crystallisation of large quantities of the acid. The crystals are hard, 
shining, colourless prisms, which melt at 52—54° to a transparent 
liquid, which is completely decomposed by distillation. From the fact 
that acetyl chloride is without action on this body, the authors infer the 
absence of the group— N —OH, and represent its constitution by the 
formula, CH;.CO.CH(NO).COOC,.H;, i.e, mnitrosoacetoacetic ether, 
rather than oximidoacetoacetic ether. 

Nitrosomethylacetone is obtained by the action of nitrous acid upon 
methylacetoacetic ether : 


CH;.CO.CH(CH;).COOC.H; + H.O + NO.OH = H,0 + CO, + 
C.H;.OH + CH;.CO.CH(NO)CH;. 


It crystallises from water in pearly scales, and from its solutions in 
ether, alcohol, and chloroform in colourless prisms, which melt at 
74°. It boils without decomposition at 185°; and as the vapour may 
be heated to 250° without change, the authors have determined its 
density and obtained the number 3°51, exactly coinciding with that 
required by the formula, C,H,O.N. Nitrosomethylacetone is the first 
of the nitroso-bodies whose vapour-density has been determined. 

Nitrosoethylacetone, CH;CO.CH.(NO).C2H;, is obtained in a manner 
precisely similar to its homologue. It forms colourless crystals, which 
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are easily soluble in alcohol, ether, and chloroform. They melt at 
53—55°. 

The above compounds are characterised by perfectly similar re- 
actions. With phenol and sulphuric acid they give deep-red solu- 
tions; and a fiery saffranine-red colour when they are dissolved in 
aniline, and glacial acetic acid is added. C. F. C. 


Reaction of Acetone with CNK,' CNSK, HCi and H,0.—By 
F. Urecu (Deut. Chem. Ges. Ber., xi, 467—469).—The author has 
already stated (Ber., vi, 1117) that the compound, C;H;NO.S, is 
formed in this reaction. It is a white crystalline body, which melts 
at 152°, and when heated with concentrated HCl at 120°, splits up 
according to the equation— 

C;H,NO.S +3H,0 + HCl1=(CH;),COH.CO.(OH)+NH,Cl+ SH,+ CO.. 


By heating the aqueous solution of the compound C;H;NO.S with 
lead acetate, the S-atom is removed, and is replaced by an O-atom. The 
compound, C;H,NO;, thus formed, crystallises in long white prisms, 
which melt at 73°: it may be distilled unchanged. 

On adding silver nitrate to an aqueous solution of C;H;NO,S, no 
silver sulphide is formed, but a crystalline precipitate of the compound 
C,H,Ag.NO.S. ; 

In conclusion, the author discusses the equation by which the 
original reaction is expressed, viz. :— 
(CH;),CO+KCN+CNSK+H,0+3HCI=C,H;NO.S + 2KCl+NH,Cl. 

C. F. C. 

Dipyrotartracetone, a Product of the Action of Heat on Tar- 
taric Acid. By E. Bourcoin (Compt. rend., lxxxvi, 674—676).— 
The author has isolated from the liquid product which is always 
formed, in small quantity, in the decomposition of tartaric acid by 
heat, a body boiling at 230°, having the empirical formula, C,H,O, 
but a vapour density corresponding with the doubled formula, CsH,,02. 
Dipyrotartracetone is a colourless liquid of a strong aromatic odour, 
very slightly soluble in water, but readily soluble in alcohol, ether, 
carbon bisulphide, and chloroform: its density is about the same as 
that of water. It combines readily with bromine, but the author did 
not succeed in obtaining any compounds with alkaline bisulphites. 
This compound appears to be derived from 2 mol. pyrotartaric acid, 
thus: 

2C;H,O0, => C.H,.0, + 2CO,. + 2H,0. 

That such is the actual derivation of this compound, and that its 
construction is that of a dipyrotartracetone, the author will subse- 
quently show. C. F. C. 


Formation of «-Dichloropropionice Acid from Pyroracemic 
Acid. By H. Becxurrs and R. Orro (Deut. Chem. Ges. Ber., xi, 
386—3891).—The chloride of «-dichloropropionic acid, obtained by the 
action of 2 molecules of phosphorous chloride on 3 molecules of @-di- 
chloropropionic acid, boils between 105° and 115°, and is decomposed 
by water into «-dichloropropionic acid, by alcohol into an ether boiling 
at 155—160°, and by ammonia into an amide melting at 116—117°. 
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The chloride can also be prepared by acting on «-dichlorpropionic 
acid with phosphoric chloride, but it cannot be separated from the 
phosphorus oxychloride by distillation on account of the closeness of 
their boiling-points. 

When phosphoric chloride acts on pyroracemic acid, hydrochloric 
acid, carbon monoxide and carbonic anhydride are evolved, and appa- 
rently some acetyl chloride, whilst a mixture of phosphorus oxychloride 
and the chloride of «-dichloropropionic acid distils over between 100° 
and 130°, leaving in the retort a large quantity of a syrupy liquid. 
The chloride of «-dichloropropionic acid was identified by conversion 
into ethyl dichloropropionate (b.-p. 155—160°), and into the amide 
(m.-p. 116°) : 60 grams of a-pyroracemic acid only yielded 13°2 grams 
of ethyl dichloropropionate. The author considers that the action of 
phosphoric chloride on pyroracemic acid cannot be regarded merely as 
a substitution of Cl, for O, and that therefore the formation of a-dichlo- 
ropropionic acid does not necessarily prove that pyroracemic is a 


ketonic acid having the structure CH;.CO.COOH. 
W. 0. W. 


Normal Ethyloxybutyric Acid and its Derivatives. By E. 
DuviLiLiER (Compt. rend., [xxxvi, 47).—When normal ethyl bromo- 
butyrate is treated with sodium ethylate in alcoholic solution, an ether 
is obtained which, on purification, boils at 168—174°. It is insoluble 
in water and lighter than that liquid, has an agreeable odour, and is 
soluble in all proportions in alcohol and ether: this body has the 
composition of ethylic ethyloxybutyrate,— 


CH;.CH,.CH(OC.H;).CO.OC.H;. 


Ethylic ethyloxybutyrate is easily saponified by potassium hydrate, 
and from the solution, the potassium salt of ethyloxybutyric acid may 
be obtained as a deliquescent salt very soluble in water and in alcohol. 
With sulphate of zinc this salt yields the zinc salt, as an uncrystallis- 
able resinous mass, which, on treatment with sulphuretted hydrogen, 
gives the free acid, CH;.CH,.CH(OC,H;).COOH, as an oily liquid, 
soluble in all proportions in water, alcohol, and ether. On neutralis- 
ing this acid with baryta-water, an uncrystallisable barium salt is 
obtained, soluble in water and in alcohol: other salts may be prepared 
from it by double decomposition with the sulphates ; they are all very 
soluble in water and in alcohol. The silver salt crystallises in nodules, 
which decompose rapidly when heated; it is quickly blackened on 
exposure to light. 

Ethyl bromovalerate treated in a similar way, yields ethylic ethyl- 
oxyvalerate. The principal ethyloxyvalerates may be obtained in 
the same way as the corresponding ethyloxybutyrates. They are 
soluble in water and extremely soluble in alcohol. The zinc salt is a 
slightly soluble resinous mass, melting in hot water to a viscid liquid, 
which solidifies on cooling. It is soluble in ether. 

The author has also obtained thioxybutyric and thioxyvaleric 
acids, by adding to a concentrated aqueous solution of potassium sul- 
phydrate, either bromobutyric or bromovaleric acid, separating the 
potassium bromide, acidifying with dilute sulphuric acid, and separat- 
ing the acid by means of ether; after removal of the ether, the acids 
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are boiled with water for some time to remove butyric and valeric 
acids. 

' Thio-oxybutyric acid is a viscous substance, soluble in all propor- 
tions in water, alcohol, and ether. Thioxyvaleric acid is scarcely 
soluble even in hot water, soluble in all proportions in alcohol and 
ether; when heated it forms a viscid liquid becoming nearly solid on 
cooling. Both these acids have a repulsive odour. 

The salts of these two acids closely resemble one another. The 
alkali-salts are very soluble, those with the alkaline-earths less so; 
the rest are insoluble. These two acids and their salts have the 
greatest resemblance to Claesson’s thioglycollic acid and its salts. 

. C. W. W. 

The Chemical Nature of Mesoxalic Acid, and Preparation 
of Tartronic Acid. By Prrrinrr (Deut. Chem. Ges. Ber., xi, 414— 
417).—Deichsel’s research on the mesoxalates favours the hypothesis 
that mesoxalic acid is dihydroxymalonic acid, C(OH).(COOH),, and 
not a ketonic acid, CO(COOH),. The ammonium salt, however, ap- 
peared to contain a molecule of water less than the other mesoxalates. 
Petrieff finds that by saturating an aqueous solution of mesoxalic acid 
with ammonium carbonate, and evaporating the liquid in a vacuum, the 
ammonium mesoxalate is obtained in colourless needles, analogous in 
composition to the other salts of this acid. Deichsel’s salt, which was 
formed by saturating an alcoholic solution of mesoxalic acid with am- 
monia, is probably the amide of the acid ethyl mesoxalate. Ammonium 
mesoxalate undergoes no change on exposure to the air; it is easily 
soluble in water, but with difficulty in alcohol. 

The existence of two hydroxyls united to the same atom of carbon, 
in mesoxalic acid, is evident from the formation of ethyl-diacetatomes- 
owalate by the action of 2 molecules of acetyl chloride on 1 molecule 
of mesoxalic acid. This ether crystallises in colourless needles, which 
melt with partial decomposition at 145°. 

Diacetatomesowalic acid, prepared by the action of dilute alcoholic 
potash on the preceding compound, crystallises in needles which melt 
at 130°, and decompose at a higher temperature. Mesoxalic acid is 
identical in every respect with the dioxymalonic acid prepared from 
dibromomalonic acid. 

The author obtained tartronic or oxymalonic acid by the action of 
silver oxide on monobromomalonic acid prepared by the reduction of 
an aqueous solution of dibromo-malonic acid with sodium amalgam. 
When an alcoholic solution is employed, the acid ethyl monobromoma- 
lonate is produced; monobromomalonic acid crystallises in large 
quadratic plates, which dissolve easily in alcohol, forming the acid 
ethereal salt. Tartronic acid was also obtained by heating the product 
of the action of potassium cyanide on dibromacetic acid with potas- 
sium hydrate. By the action of sodium amalgam on a dilute aqueous 
solution of dioxymalonic acid, an acid was formed which seemed to be 
a mixture of dioxymalonic and tartronic acids. W. C. W. 


Synthesis of Tricarballylic Acid. By G. Mreuun (Liebig’s 
Annalen, exc, 322—327).—When acetosuccinic ether dissolved in an 
equal volume of benzene is acted on by sodium, and monochloracetic 
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ether subsequently added, a sharp reaction takes place accompanied 
by a rise in temperature, and sodium chloride and acetotricarballylic 
ether are formed. This ether is a yellow oily liquid, which boils 
between 280° and 300°, but is at the same time decomposed. On 
treatment with a hot concentrated alcoholic solution of potassium 
hydrate, it splits up into alcohol and potassium acetate and tricar- 
ballylate. 


CH;.CO.C(CH,.COOC.H;)..COOC.H; + 4KOH = 
CH(CH,.COOK),.COOK + CH;.COOK = 3C,H;.HO. 


The potassium salt after purification, was converted into the in- 
soluble lead salt and decomposed by sulphuretted hydrogen, when it 
yielded tricarballylic acid in anhydrous colourless, short, rhombic 
prisms, melting at 158°, and very easily soluble in water and alcohol, 
but only with difficulty soluble in ether. It was thought possible that 
acetoglutaric acid might be formed on decomposing the acetotricar- 
ballylic ether with baryta-water, but on making the experiment no 
trace of this body was found. E. N. 


Conversion of Nitrils into Amides. By A. Pinner and F. 
KEIN (Deut. Chem. Ges. Ber., xi, 4—11).—It has been already shown 
by the authors (Ber., xi, 1889), that when a mixture of a nitril and an 
alcohol is acted on by gaseous hydrochloric or hydrobromic acid, the 
following reaction takes place : 


RCN + ROH + 2HCl = R'0O—C(R)(Cl)(NH,).HCl = 
R’O—C(R)(NH).HCl + HCL. 


By the action of gaseous hydrochloric acid on benzonitrile and iso- 
butylalcohol, the hydrochloride of isobutylbenzimido-ether was pre- 
pared, which with alcoholic ammonium yields isobutylbenzimido-ether, 
C,H,O.C(C,;H;).NH, and the hydrochloride of benzimido-amide, 
C;H;.C(NH).NH,.HCl. The free amide was obtained from the latter 
body by means of a concentrated solution of sodium hydrate. 

Benzimidoamide, C,H;C(NH)(NH:), forms a hard white fibrous 
crystalline-mass, melting at 75— 80° to an oily liquid. It is moderately 
soluble in water, readily soluble in ether, and very easily soluble in 
alcohol. It has an alkaline taste and a strongly alkaline reaction. 
On heating, it loses ammonia and yields cyaphenine, a polymeride of 
benzonitril, C,H;CN, together with a third body, which appears to be 
identical with dibenzimidoimide, C,,H,,N;. With a solution of silver 
nitrate, the hydrochloride of the amide yields a soluble nitrate of the 
silver compound, C,H,C(NAg)(NH,), which is precipitated by sodium 
hydrate as a white mass. 

Cyaphenine, which is also formed by the action of ethyl iodide on 
isobutylbenzimido-ether, crystallises in small needles melting at 231°, 
and appears to be identical with the compound described by Cloez 
(Annalen, exv, 27) and Engler (Annalen, cxxxiii, 147). Itis insoluble 
in water and hydrochloric acid, nearly insoluble in cold alcohol and 
ether, soluble with great difficulty in hot alcohol, but easily soluble in 
hot ethyl iodide. 

2m 2 
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Ethylbenzimidoamide, C,Hs.C(NC.Hs)(NH:), is an oily liquid, with 
strongly basic properties, its hydrochloride forming a fine crystalline 
compound with platinum chloride. The hydriodide is obtained by the 
action of ethyl iodide on benzimidoamide. 

Dibenzimido-imide, {C,H;.C.(NH).}.(NH), forms large colourless 
needles melting at 108—109°. It is formed by boiling benzimidoamide 
with four or five times its weight of acetic anhydride. 

Benzimidoacetate, CsH;.C.(NH)(OC.H;0), is formed by boiling iso- 
butylbenzimido-ether with acetic anhydride, and forms a mass of long 
delicate needles, melting at 116°. It is insoluble in water and dilute 
acids, but easily soluble in alcohol and ether. EK. N. 


On Brominated Benzenesulphonic Acids. Hy H. Limpricat 
(Inebig’s Annalen, cxci, 175—253).—The researches of Reinke and 
Knuth (Annalen, clxxxvi, 272 and 290) rendered it probable that the 
tribromobenzenesulphonic acid formed by the action of sulphuric acid 
on symmetrical tribromobenzene is identical with that obtained from 
tribromometamidobenzenesulphonic acid. To remove all doubt on this 
point the author, in'co-operation with Langfurth and Bissmann, has 
made a fresh examination of the acids obtained by both reactions, and 
of many of their derivatives. 

I. BromMiInaTED DERIVATIVES OF METAMIDOBENZENESULPHONIC ACID.— 
The only products of the action of bromine on the metamido-acid 
heretofore obtained are the dibromo- and tribromo-derivatives. Lang- 
furth finds, however, that on adding one mol. of bromine to a cold 
very dilute solution of the amido acid the following body is also 
formed. 

Monobromamidobenzesulphonic acid, C5H;.8O;H: NH,: Br (= 1: 3: 4). 
—This acid, which is also formed by heating the dibromo acid with 
hydrochloric acid and phosphorus, crystallises either in delicate anhy- 
drous needles or in large four- or six-sided prisms, containing 1 mol. 
of water. It dissolves freely in hot water, and sparingly in alcohol. 
The following salts have been analysed .— 

C.H,Br (NH,) SO;K + 1°5H,0 crystallises in lamine, very easily 
soluble in water. 

[C;H,Br(NH,)SO;],Ba,H,0 or 3H,0. Scaly nodules, very easily 
soluble in water. 

[C.H,;Br(NH,)SO;|Pb, 0°5H,O(?). Easily soluble needles, the 
solution of which turns red on standing. 

By treatment with nitrous acid, the acid is converted into the 
diazo-compound, CsH;BrSO;N2, which when boiled with strong hydro- 
bromic acid yields— 

Dibromobenzenesulphonic Acid, C,H3.SO,H : Br: Br (=1: 3 : 4).— 
This substance yields by the ordinary reactions a chloride identical 
with that of Limpricht and Gédslich, and an amide crystallising in 
white needles, which melt at 175°. 

Dibromamidobenzenesulphonic Acid, C.H2.SO;H : NH, : Br: Br 
(=1:3: 4: 6).—Berndsen prepared this acid by treating metamido- 
benzenesulphonic acid with 2 mols. of bromine. Afterwards Reinke 
and Knuth obtained it by treating tribromonitrobenzenesulphonic 
acid with tin and hydrochloric acid. Langfurth finds that it is easily 
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produced by heating tribromamidobenzenesulphonic acid at 150° with 
water, when an exchange of one atom of bromine for hydrogen takes 
place. It is converted by boiling with alcohol and nitrous acid 
into— 

Dibromobenzenesulphonic acid, C5H;.SO;H : Br: Br (= 1: 4: 6).— 
This acid crystallises in white deliquescent needles, which melt at 80°, 
giving off water of crystallisation. The anhydrous acid melts at 110°. 
When heated at 180° with hydrobromic acid it is resolved into sul- 
phuric acid and metadibromobenzene. The following salts have been 
analysed ; they are all soluble in water :— 

C.H;Br.SO,;NH,y. White needles. 

C;H;Br.S0;K. Colourless thin laming, or yellow rhombic tables. 

(C.H;Br.S0;).Ba.2H,O. Long prisms, or thin white lamine. 

(C.H;Br,S0;),Ca.3H,O. Aggregated white lamine or needles. 

(C;H;Br.SO;).Pb.3H,O. Short yellow prisms with truncated 
angles. 

C;H;Br.S80;Ag. Colourless pointed prisms collected in nodules, 
which rapidly darken in the light. Its solutions are very unstable. 

The acid yields by the ordinary reactions a chloride crystallising 
in rhombic prisms, which melt at 79°, and an amide crystallising in 
white needles, and melting at 190°. 

Tribromobenzenesulphonic Acid, C,§H3.SO;H : Br: Br: Br(=1 : 3: 4: 6). 
—Langfurth prepares this acid by heating dibromamidobenzenesulpho- 
nic acid with acetic and hydrobromic acids and potassium nitrite. It 
crystallises with 3 mols. of water in needles which melt at 80°. The 
anhydride melts at 140°. When heated to 200° with hydrobromic 
acid it is resolved into sulphuric acid and tribromobenzene, melting at 
44°, and identical with that described by Kérner, whose formula 
(1:2:4) is thus confirmed. The following salts, which are all 
soluble in water, were analysed :— 

C,H.Br;SO,;NH,.H,O. Tufts of white needles. 

C,;H,Br,SO;K.H,O. Groups of long needles. 

(C.;H,Br;SO;)2Ba.3H,0. Transparent rhombic tables, or small 
prisms. 

(C,H,Br,SO;),Ca.6H,O. Groups of delicate white needles. 

(C,H,Br;SO;)2Pb.4H.0. Tufts of white needles. 

C;-H.Br,SO;Ag. Stellate groups of short needles, quickly turning 
brown in the light. 

The corresponding chloride crystallises from ether in large colour- 
less tables, which melt at 86°5°. The amide crystallises from alcohol 
in laminew, melting above 225°. 

Tribromamidobenzenesulphonic Acid, C§H.SO;H : Br: NH, : Br: Br 
(=1: 2:3: 4: 6).—This acid is obtained by the action of bromine 
on metamidobenzenesulphonic acid. It was previously prepared by 
Berndsen, and by Beckurts and Knuth, most of whose statements 
respecting it have been verified by Langfurth. It is converted by 
treatment with nitric acid into the diazo-compownd, which when boiled 
with alcohol yields— 

Tribromobenzenesulphonic Acid, CsH2.SO,H : Br: Br: Br(=1 : 2:4:6). 
—This acid crystallises in six-sided tables, which melt at 95°. When 
heated at 180° with strong hydrochloric acid it yields symmetrical 
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tribromobenzene, melting at 118°5°. The following salts were ana- 
lysed :— 

C.H,Br;SO;NH,.H,0. Feathery groups of rhombic tables, easily 
soluble. ' 

C,H,Br,SO;K.H,0. ° Thin plates or rhombic tables, efflorescent in 
the air. 

(C;H,Br,;SO;).Ba. Large thin six-sided lamingw with 9H,0, or short 
rhombic prisms with 2H,0, soluble in water. 

(C,H,Br;SO;).Ca.8H,0. Brilliant white quadratic tables. 

(C.H.Br;SO;).Pb.9H,0. Long white prisms and lamina, easily so- 
luble in hot water. 

‘The chloride, C,H,Br3;.SO,Cl, crystallises from ether in colourless 
rhombic plates, melting at 64—65°. The amide, C,H.Br,SO,.NH,, 
forms very delicate needles, which decompose at 220° without 
melting. 

Pure tribromobenzenesulphonic acid, when heated with concentrated 
nitric acid, yields a large quantity of nitrotribromobenzene (which 
crystallises in colourless monoclinic prisms, melting at 124—125)°, 
together with the following acid :— 

Nitrotribromobenzenesulphonic Acid, C;5H.SO,;H : Br: NO,: Br : Br 
(=1:2:3:4:6). This acid is very easily soluble in water and 
alcohol, and crystallises with difficulty in deliquescent prisms contain- 
ing 2H,0. 

C,H(NO,)Br,SO;K forms groups of long needles. 

[CsH(NO,)Br,SO;],Ba.H,O crystallises in white lamine. 

[C,H(NO,)Br;SO;|,.Pb.9H,O forms brittle needles and lamina, 
sparingly soluble in water. 

The chloride, CsH(NO-,)Br;.SO.Cl, crystallises in small rhombic 
tables, melting at 144—145°. The amide, C,H(NO,)Br,SO,.NH2, 
crystallises in microscopic needles, which dissolve very sparingly in 
water, and soften at 175°. 

The free acid, when treated with tin and hydrochloric acid, yields 
much amidodibromobenzenesulphonic acid, as previously observed by 
Knuth. The amidotribromo-acid produced at the same time is iden- 
tical with that formed by the action of 3 mols. of bromine on metamido- 
benzenesulphonie acid. 

Tetiabromobenzenesulphonic Acid, C.H.SO,H : Br: Br: Br: Br 
(=1:2:3:4:6).—This acid was obtained by boiling the diazo- 
compound of tribromamidobenzenesulphonic acid with hydrobromic 
acid. It crystallises with 5H,O in stellate groups of small white 
needles, which dissolve easily in water and alcohol, and melting with- 
out decomposition. When heated to 150° with strong hydrobromic 
acid it breaks up into sulphuric acid and _ tetrabromobenzene 
(1: 2:38:5), which crystallises from alcohol in long white needles, 
melting at 98°5°. 

C.HBr,SO;K forms tufts of white needles or prisms. 

(C,HBr,SO;),Ba.13H,O forms thin lamine and short needles, 
sparingly soluble in water. 

(C,H Br,SO;).Ca.8H,O forms tufts of delicate needles. ; 

C,HBr,SO,Cl crystallises in transparent rhombic tables, melting 
at 96°. 
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C;,HBr,SO,.NH;, crystallises from alcohol in microscopic needles, 
which dissolve sparingly in water. 

Nitrotetrabromobenzenesulphonic Acid, C,.SO;H : Br: Br: Br: NO,: Br 
(=1:2:3:4:5: 6), is formed on heating the preceding acid with 
concentrated nitric acid. It dissolves easily in water and alcohol, 
crystallises in needles containing 4H,O, and melts- without decom- 
position. When heated to 200° with strong hydrochloric acid, it 
breaks up. into sulphuric acid and mnitrotetrabromobenzene, melting 
at 96°. 

C.(NO,)Br,SO;K.13H.O crystallises in long thin lamine and 

risms. 

[C.(NO,)Br,SO; ]2Ba.9H,O forms efflorescent prisms and lamin. 

The chloride, C.(NO,)Br,.SO,Cl, crystallises from ether in small 
white needles, melting*at 147°5°. 

The amide, C,(NO.)Br,SO,.NH,, forms a white crystalline powder, 
sparingly soluble in water. 

The free acid is converted by treatment with tin and hydrochloric 
acid into the corresponding— 

Amidotetrabromobenzenesulphonic Acid.—This substance crystallises 
in slender needles containing 2H,0, and dissolving easily in water and 
alcohol. Its diazo-compound forms microscopic tables, which explode 
violently when heated; when evaporated with concentrated hydro- 
bromic acid it yields— 

Pentabromobenzenesulphonic acid, C.Brs.SO;H, which crystallises in 
anhydrous needles, sparingly soluble in water. 

C;Br;SO;K.H,O forms small white prisms, sparingly soluble in 
water. 

The chloride, CsBr;.SO,Cl, crystallises in nodules made up of needles, 
which melt at 97°. 

The amide, CsBr;SO..NH2, also forms slender white needles, which 
dissolve sparingly in water, more easily in alcohol: it decomposes at 
250°. 


II. SutpHontc Actps or SYMMETRICAL TRIBROMOBENZENE AND THEIR 
Derivatives. — Tribromobenzene, C.H;Br; (1 : 3 : 5).—Bassmann obtains 
this substance in large quantity by dissolving tribromaniline in 95 per 
cent. alcohol, and adding to the hot solution first a concentrated 
aqueous solution of potassium nitrite, and then gradually dilute 
sulphuric acid to acid reaction. The product after distillation melts 
at 118°5°. 

Tribromobenzenesulphonic Acid, C§H,.SO;H: Br: Br: Br (= 1:2:4:6). 
—This acid, as obtained by the action of sulphuric acid on symmetrical 
tribromobenzene, crystallises in large transparent rhombic prisms and 
six-sided tables, containing 1 mol. of water. It is very hygroscopic, 
dissolves in all proportions of water and alcohol, and melts at 
95°. Its salts, chloride and amide, agree in characters with those 
described above. The free acid, when dried and gently heated with 
concentrated nitric acid, yields besides some nitrotribromobenzene 
(m.-p. 125°)— 

Nitrotribromobenzenesulphonic acid, C,H.SO,;H : Br: NO,: Br: Br 
(=1:2:3:4:6), which crystallises from water in prisms contain- 
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ing 2H,O. The anhydrous acid melts at 202°. When heated at 180° 
with fuming hydrochloric acid it is resolved into sulphuric acid and 
nitrotribromobenzene, melting at 125°. Its salts, chloride and amide, 
are identical with those described above. Theacid yields by reduction 
with tin and hydrochloric acid a mixture of amidodibromo- and amido- 
tribromo-benzenesulphonic acids. The latter is converted by treatment 
with nitrous acid into the diazo-compound, CsHBr;SO;N, which, when 
boiled with hydrobromic acid gives off nitrogen, and yields a tetra- 
bromobenzenesulphonic acid identical with that described above by 
Langfurth. This acid when heated at 200° for some time breaks up 
into sulphuric acid and tetrabromobenzene (1: 2:3: 5), which forms 
with sulphuric acid a sulphonic acid identical with that from which it 
was derived. 

The amidodibromobenzenesulphonic acid formed in the reduction of 
the nitrotribromo-acid by tin and hydrochloric acid, as just described, 
yields by treatment with alcohol and potassium nitrite a yellow crys- 
talline compound (the potassiwm salt of the diazo-acid), which on ad- 
dition of dilute sulphuric acid yields the free diazo acid in the form of 
a greyish-white heavy precipitate, consisting of colourless microscopic 
prisms. The constitution of this body is still under investigation. 
When heated with alcohol and nitrous acid it is converted into the 
dibromobenzenesulphonic acid before described. 

Nitrodibromobenzene Sulphonic Acid, CsH,.SO;H : NO, : Br: Br 
(=1:3:4: 6).—This acid is formed on treating dibromobenzene- 
sulphonic acid with the strongest nitric acid. It crystallises in small 
needles and prisms, which dissolve easily in water. 

C.H,(NO.)Br.S0O;K forms concentric groups of yellowish needles 
or prisms. 

C,H,(NO,)Br.SO; |,Ba.H.O crystallises in stellate groups of delicate 
risms. 

[C,H.(NO,)Br,SO;],Ca.6H,O forms deliquescent prisms and six- 
sided lamin, easily soluble. 

[C,H.(NO,)Br,SO;|Pb.4H,O forms easily soluble brilliant lamine. 

C.H.(NO,)Br..SO.Cl crystallises from ether in quadratic prisms 
and tables, melting at 115°5°. 

C,H2(NO,) Br,.SO..NH, dissolves easily in hot water and alcohol, and 
crystallises in small rhombic tables, which do not melt at 240°. 

The acid yields by reduction with stannous chloride the correspond- 
ing amido-acid, which is identical with that described by Langfurth. 

Dinitrotribromobenzenesulphonic acid, C,.SO;H : Br: NO,: Br: NO,: Br 
(=1:2:3:4: 5: 6), is formed on heating tribromobenzenesulphonic 
acid (1:2: 4:6) with excess of the strongest nitric acid. It crys- 
tallises in beautiful long colourless prisms, which dissolve easily in 
water and alcohol. It undergoes decomposition when heated at 230° 
with water. 

C.(NO,).Br;SO;NH, crystallises in short prisms, easily soluble in 
water. 

C.(NO,),Br;SO;K.H,0 forms white prisms and six-sided lamine, or 
short four-sided prisms. 

[ Negi O,)2Br3;SQ; |.Ba.9H,0 forms brilliant white lamine, efflorescent 
in the air. 
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[C.(NO,)2Br;SO;].Ca.73H,0 crystallises in dazzling-white rhombic 
lamin. 

[C.(NO,.)2Br;SO;]2Pb.9H,O forms nacreous white rhombic lamine, 
which effloresce in the air, and dissolve sparingly in cold water. 

C.(NO,).Br;.SO,Cl crystallises in transparent six-sided rhombic 
tables, melting with decomposition at 203°. 

C.(NO-)2Br3.SO,.N H, dissolves sparingly in water, easily in alcohol. 
It crystallises in white matted needles, which melt at 255—260°. 

The free acid, when treated with stannous chloride, is for the most 
part converted into a mixture of diamidomonobromo- and diamido- 
dibromo-benzenesulphonic acids, the former preponderating. 

Diamidomonobromobenzenesulphonic acid, CsH2.SO;H : NH,: Br: NH, 
(=1:3:4:5), crystallises in long white silky needles. Its salts 
are all easily soluble and difficult to crystallise ; their solutions assume 
a blood-red colour on evaporation. 

Diamidodibromobenzenesulphonic acid, C,H.SO;H : NH, : Br: NH, : Br 
(=1:3:4:5:6), forms white rhombic tables, which are very 
sparingly soluble, and gradually acquire a yellow colour in the air. 


The results of the foregoing investigations establish the identity of 
the tribromobenzenesulphonic acid obtained from tribromometamido- 
benzenesulphonic acid by substitution of H for NH, with that formed by 
the action of sulphuric acid on symmetrical tribromobenzene. The 
formula of this acid being C;H,.SO,H : Br: Br: Br (=1: 2:4: 6) 
it is obviously capable of yielding only one nitro- and one amido- 
derivative, and only one tetrabromo-derivative: these must have the 
following constitution :— 


Nitro-derivative C,H,.SO;H: Br: NO,: Br: Br ( 
Amido-derivative C.H:2.SO;H: Br: NH,: Br: Br( 
Tetrabromo-derivative C,H:.SO,;H: Br: Br: Br: Br( 


1:2:3:4: 
1:2:3:4 


1:2:3:4:6) 


The two latter acids were previously examined by Beckurts, 
Amnalen, clxxvi, 214), who assigned to them a different constitution, 
which cannot now be maintained. 


Limpricht calls attention to the following generalisations with regard 
to the positions taken by bromine atoms entering into molecules of the 
amidobenzenesulphonic acids. 

In orthamidobenzenesulphonic acid the first atom of bromine takes 
the para-position in relation to the NH,-group; the second atom of 
bromine takes the meta-position in relation to the first, and the third 
takes the meta-position in relation to the other two, displacing SO;H, 
and forming tribromaniline. Thus: 


Ortho-acid. 
2. 

NH, 

NH, 

NH, 

NH; 
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In metamidobenzenesulphonic acid the first atom of bromine takes 
the ortho-position in relation to the NH;-group; the second atom 
again takes the meta-position in relation to the first; and the third 
takes the meta-position in relation to the other two. The further 
action of bromine results in the formation of bromanil. 


Meta-acid. 


i. 2. 3. 4, 
SO;H H NH, H 
SO,;H H NH, Br 
SO,H NH, Br Br 
SO;H Br NH, Br Br 


In the case of paramidobenzenesulphonic acid no monobrominated 
derivative is yet known. The constitution of the di- and tri-brominated 
derivatives is shown below :— 


Para-acid. 


1. . 3. 4. 5. 6. 
Cs SO;H H H NH, H H 
C, SO;H H Br NH, Br H 
C, Br H Br NH, Br H 


In all cases, therefore, the positions of the second and third bromine- 
atoms are determined by that of the first, the second always taking 
the meta-position in relation to the first, and the third taking the 
meta-position in relation to both the firstand second. And this holds 
true even when the position of the third atom is already occupied by 
the group SO;H, the latter being replaced by bromine, with conse- 
quent formation of tribromaniline. J. RB. 


Action of Carbonyl Chloride on Xylene in Presence of Alu- 
minium Chloride. By E. Apor and A. Ritter (Deut. Chem. Ces. 
Ber., xi, 399).—Carbonyl chloride is passed through xylene cooled 
down to — 15°. On adding aluminium chloride to the liquid, a 
ketone is formed, which boils at 340° and does not solidify at — 60°. 
By boiling the ketone with potassium hydrate solution, an acid is 
obtained having the formula C,H;(CH;)2.COOH, which on oxidation 
yields two acids, viz., CsH;(CH;)(COOH), and C,H;(COOH);. 

By long continued boiling the ketone is decomposed into water 
and a hydrocarbon, thus: C,;Hj»O0 —H,0 = CyHy. Tolyl ketone 
behaves in a similar manner. W. C. W. 


Azophenols. By P. Wzszu.sxy and R. Benepixt (Deut. Chem. 
Ges. Ber., xi, 398).—Mononitrophenols are converted into azophenols 
by fusion with potassium hydrate. Ortho-azophenol prepared by 
means of this reaction erystallises in golden scales, which melt at 
171°, and are volatile without decomposition. The crystals dissolve 
in ether and alcohol, but are insoluble in water, so that the unattacked 
nitrophenol is easily removed by washing with water. wow 
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Nitro-derivatives of the Hydroquinones. By R. Nierzxt 
(Deut. Chem. Ges. Ber., x, 469—472).—The author has prepared the 
dinitro-derivative C;H,(NO.).0. indirectly by nitrating diacetyl- 
hydroquinone and eliminating the acetyl groups by dissolving the 
nitro-compound thus formed in a dilute alkali. It crystallises in 
flat golden-yellow needles, which melt at 135°, and appears to be 
identical with the compound which Strecker obtained (Annalen, exviii, 
293) by the action of dilute acids upon dinitro-arbutin. It possesses 
strongly acid properties, and forms metallic derivatives which are for 
the most part easily soluble. The barium compound, however, 
C;H.(NO,)2BaO,, is almost insoluble in water. On mixing aqueous 
solutions of dinitro-hydroquinone and barium hydrate, it is obtained 
in slender needles, which are almost black. Go v & 


Action of Bromine on Phloroglucin. By R. Brenepixt (Chem. 
Centr., 1878, 101—103).—Phlorobromine, CsBryHO, is prepared by 
adding 10 parts of bromine to 1 part of phloroglucin dissolved in 
water, and leaving the mixture at rest for several hours. By recrys- 
tallising the crude product from chloroform, and expelling the exvess 
of bromine by heating with water, the phlorobromine is obtained 
in colourless rhombic prisms insoluble in water, which melt at 152°, 
and decompose .at a higher temperature. Pentabromacetone (m. p. 
76°) and an oily liquid, which has not yet been investigated, separate 
out when water is added to an alcoholic solution of phlorobromine 
which has been allowed to stand for some time. Neither nitric acid 
nor potassium hydrate solution attacks phlorobromine, but it is decom- 
posed by ammonia, forming bromoform and a new substance having the 
formula C;BrsH,N;. This compound dissolves in water, yielding a 
neutral solution. It is deposited from a boiling aqueous solution in 
white opaque crystals, melting at 120°, and subliming without decom- 
position. It yields a brominated acid when treated with dilute sul- 
phuric acid at 120°. The author finds, contrary to the statement of 
Cloez, that pentabromacetone is readily converted into dibromacetamide 
by aqueous ammonia. Treated by Beckurts and Otto’s method, it is 
converted almost quantitatively into dibromacetic acid. 

W. C. W. 

On Sodium Compounds of Salicylic Acid. By E. Hormann 
(Arch. Pharm. [3], xii, 226—229).—If a solution of sodium salicy- 
late containing free salicylic acid be kept for some time, large clear 
hard crystals separate. These become opaque on the addition of water, 
being converted into pseudomorphs of salicylic acid. They appear to 
be an acid sodium salicylate, C;H;0,;Na + C,H,O;, which by water 
are resolved into sodium salicylate and free salicylic acid. They are, 
however, soluble without decomposition in alcohol, and may easily be 
prepared by evaporating an alcoholic solution of the acid and the 
sodium salt. The corresponding potassium, lithium, and ammonium 
compounds have been prepared. BW. &. 


Behaviour of Borax to Salicylic Acid and of Boric Acid to 
Salicylates. By E. Jauns (Arch. Pharm. [3], xii, 212—226).—It 
appears that the solution of salicylic acid in borax solution is no simple 
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solution, but contains a compound, which can be crystallised from its 
solutions, and has the composition C,H)O;NaBO,. If 4 mols. of sali. 
cylic acid are dissolved in a boiling solution containing 1 mol. of borax 
in about 5 parts of water, the solution on cooling first deposits boric 
acid unaltered, and then the compound 


C,H,.COONa0 
C,H, COOHO } B(OH), 


analogous to the borotartrate. The reaction therefore takes place ac- 
cording to the equation— 
4(C,H,COOH.OH) + Na,B,0,,H,0 = 2 OH GOOHO B(OH) + 
2H;BO; + 9H,0. 


Free borosalicylic acid has not as yet been obtained, but several of 
its salts are described, and the analogies between borosalicylic and 
borotartaric acids are pointed out. E. W. P. 


Derivatives of Methyl-protocatechuic Acid. By Karta AkI- 
moRI Marsmorto (Deut. Chem. Ges. Ber., xi, 122—141).—The author 
ives historical notices of veratric acid (dimethyl-protocatechuic acid) 
C.-H;(OCH3;)2.COOH (3: 4:1) (m. p. 174—175°), of vanillic acid, 
C,H;(OCH;)OH.COOH (3 : 4: 1) (m. p.107°), and of isovanillic acid, 
C,.H;(OH)(OCH;).COOH (3: 4:1). 
To prepare isovanillic acid, protocatechuic acid is heated with potas- 


sium hydrate, methyl iodide, and methyl alcohol in sealed tubes at 
150—170°; the methyl ethers of veratric, pyrocatechuic, and isova- 
nillic acids are formed. The product is heated with potassium hydrate 
and ether, the latter removing the veratric acid,| whilst the potash 
retains the other two acids in solution. The alkaline solution on boil- 
ing yields the potassium salts, and when the solution cools, potassium 
isovanillate separates out, the protocatechuate remaining in solution. 
Another method is to heat veratric acid with hydrochloric acid in 
sealed tubes at 160—170° (for 2 grams veratric acid 75 c.c. of dilute 
HCl, consisting of 1 part of HCl, sp. gr. 1:20, to 2 parts of water). 
The end of the reaction is ascertained by the crystals which separate out 
on cooling being transparent. The isovanillic acid is purified by boil- 
ing with acetic acid, the acetisovanillic acid separating out when the 
product is poured into water, whilst the veratric acid remains in solution. 
The acetyl-compound yields isovanillic acid when boiled with dilute 
solution of potassium hydrate. Isovanillic acid crystallises in shining 
transparent prisms, like those of vanillic acid, and melts at 250°. It is 
soluble in alcohol and ether. Its aqueous solutions give no reaction 
with ferric chloride. The alkaline isovanillates are easily soluble in 
water, and those of barium, calcium, and magnesium are tolerably 
soluble salts, crystallising in needles. The lead salt is obtained as a 
difficultly soluble white crystalline precipitate; the silver salt is also 
white, and is decomposed by light less rapidly than the vanillate. 

The following are the solubilities of the three methylated proto- 
catechuic acids in water :— 
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Pts. of water, 
at 14°. at 100°. 
1 pt. veratric acid...... (m. p. 174—175°) 2100—2150 160—165 
1 ,, vanillic acid C 5 207°) 850— 860 39— 40 
1 ,, isovanillic acid.... ( ,, 250°) 1650—1700 155—160 


The methyl and ethyl ethers of these acids were cbtained by pass- 
ing hydrochloric acid gas through a solution of the acid in the respec- 
tive alcohols. 

Methyl veratrate, CsH;(OCH;)..COOCH,, is difficultly soluble in water, 
easily in ether and alcohol, and crystallises from its alcoholic solution 
in white needles. It melts at 59—60°, and boils at 300°, is odourless, 
and not attacked by ammonia or alkalis at the ordinary temperature. 
This ether may also be prepared by heating potassium hydrate, methyl 
iodide, and vanillic acid in sealed tubes. The product of the reaction 
is then shaken up with ether, and the ethereal solution treated with 
dilute solution of potassium hydrate to remove unaltered vanillic acid. 

Ethyl veratrate has already been described by the author and 
Tiemann (Ber., ix, 942; this Journal, 1876, ii, 524). 

Methyl vanillate, C;H;(OCH;)OH.COOCH;, crystallises in shining 
white needles, melting at 62—63°. It boils at 285—287°, and is not 
attacked by alkalis at the ordinary temperature. 

Ethyl vanillate has been described by Tiemann and Mendelsohn 
(Ber., x, 60). - 

Methyl protocatechuate, CsH;(0H):.COOCHs, has been prepared by 
P. I. Meyer, who has communicated his results to the author. It 
crystallises in white needles, which melt at 134°5°, and differs from the 
ethers of the methylated protocatechuic acids by yielding a green 
colour with ferric chloride. 

Ethyl protocatechuate has been prepared by Fittig and Macalpine 
: ae Annalen, clxviii, 113). It crystallises in prisms, and melts at 

3—134°. 

Acetovanillic acid, CSH;(OCH;)(OC.H;0).COOH, has been obtained 
by Tiemann and Nagai (Ber., ix, 937; this Journal, 1876, i, 78). It 
crystallises in shining needles, and melts at 142°. 

Acetisovanillic Acid, CsH3(OC.H,0) (OCH;).COOH.—This compound, 
whose preparation is described under the preparation of isovanillic 
acid, crystallises from alcohol in shining scales, which melt at 206— 
207°. It is difficultly soluble in water, more easily, however, in 
alcohol and ether. 

Nitro-derivatives of Methylated Protocatechuic Acids.—The author, in 
conjunction with Tiemann (Ber., ix, 937; this Journal, 1876, ii, 524) 
has already described the preparation of several of these derivatives. 

Methyl nitroveratrate, CsH,.NO.(OCH;)2.COOCHs, is prepared from 
nitro-veratric acid. It is difficultly soluble in water and alcohol, but 
dissolves easily in boiling alcohol and ether. It crystallises in small 
needles, which melt at 143—144°. 

Nitro-acetisovanillic acid, CsH,NO.(OC.H;0)(OCH;).COOH, is pre- 
pared by nitrating acetisovanillic acid. It crystallises in transparent 
shining needles, melting at 168—169°. It dissolves with difficulty 
— water, more easily in hot water, and is soluble in alcohol and 
ether, 
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Nitro-isovanillic acid, CsH,NO.(OH)(OCH;).COOH, is obtained by 
boiling the last-mentioned compound with potassium hydrate. It is 
easily soluble in hot water, alcohol, and ether, and crystallises in 
shining needles united in globular masses, and melts at 172—173°. 

To discover whether the nitro-group occupies the same position in 
the above-described nitro-veratric and nitro-acetovanillic acids, the 
author prepared the methyl-ether of a nitrodimethyl-protocatechuic 
acid from nitrovanillic acid as follows. 1 mol. of the acid, 2 mols. of 
KHO, and 2 mols. of CH;I are heated together in sealed tubes at 
110—120°, the product is exhausted with ether, and the ethereal solu- 
tion treated with dilute alkali to remove nitrovanillic acid. On evapo- 
ration, the ethereal solution yields a methyl-nitrodimethyl proto- 
catechuate, which crystallises in hard shining needles, and melts at 
127—128°, whilst methyl-nitroveratrate melts at 143—144°. This 
ether yields, on saponifying, isonitro-dimethyl-protocatechuic acid, 
C.H.(NO2)(OCH;)2.COOH, which crystallises in white needles, and 
melts at 200—202°, whilst its isomeride nitroveratric acid exhibits no 
constant melting point. Thus it is evident that the acetyl-group in aceto- 
vanillic acid exercises some influence on the position taken by the 
nitro-group in the molecule. 

Amido-derivatives—The author and Tiemann (op. cit.) have shown 
that amido-veratric acid cannot be prepared from the stanno-chloride 
obtained by reduction of the nitro-acid with tin and hydrochloric acid, 
owing to its instability. For a similar reason the amido-derivatives of 
vanillic and isovanillic acids cannot be obtained. Ethyl-amido-vera- 
trate, CeH.(NH:.)(OCH;)..COOC.H;, can, however, be prepared from 
the ether of the nitro-acid by reduction with tin and hydrochloric 
acid. It crystallises in small colourless needles, which melt at 88— 
89°. It is diffieultly soluble in water, easily in alcohol and ether, and 
it forms a hydrochloride with hydrochloric acid. Attempts to obtain 
the amido-acid by saponification yielded no result. 

Bromoveratrice acid, C;H;Br(OCH;)2.COOH, is obtained by the action 
of bromine on an aqueous solution of veratric acid. It crystallises in 
colourless needles, melting at 183—184°. It is insoluble in cold 
water, more soluble in hot water, and easily in alcohol and ether. 

Dibromo-dimethyl-pyrocatechin (dibromo-veratrol), C;H,Br.(OCHs)., 
is formed at the same time as the bromoveratric acid. It crystallises 
in shining hard prisms melting at 883—84°. It is insoluble in water, 
easily soluble in alcohol and ether. 

Bromacetovanillic acid, CSH,Br(OH)(OC,H;0).COOH, is prepared by 
the action of bromine on an aqueous solution of acetovanillic acid; a 
small quantity of bromovanillic acid and bromoguaiacol are formed at 
the same time. Bromacetovanillic acid crystallises in shining prisms, 
which melt at 165—167°. Alcohol and ether dissolve it easily, whilst 
it is almost insoluble in water. 

Bromovanillie acid, CsH,Br(OCH;)(OH).COOH, is obtained from the 
last-mentioned acetyl-compound by boiling with dilute potassium hy- 
drate. It is more soluble in water than the acetyl-compound, dissolves 
also in alcohol and ether. From its aqueous solutions it separates out 
in shining needles, which contain 1 mol. of water of crystallisation, 
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which it loses on heating to 100°. The dried compound melts at 193— 
194°. 

The bromoveratric acid prepared from bromovanillic acid by heating 
it with potassium hydrate, methyl iodide, and methyl alcohol in sealed 
tubes, and saponifying the ether, is identical with that prepared from 
veratric acid directly. Thus the acetyl group in acetovanillic acid 
exercises no such influence on the entrance of the bromine into the 
molecule as it has shown to exercise upon that of the nitro-group. 

Bromoveratric acid fused with potassium hydrate yields pyrogallol, 
C.H;(OH);, which Barth has already prepared similarly from mono- 
bromoprotocatechuic acid (Annalen, cxlii, 247). 

2m 

Dimethoxybenzoyl-carbonic Acid and its relation to 
a-Homoveratric Acid. By Fern. Tigmann and Karta AKIMORI 
Matsmoto (Deut. Chem. Ges. Ber., xi, 141—145).—Dimethyldioxy- 
benzoyl-carbonic acid (veratroyl-carbonic acid), 


C.H,(OCH,),CO.COOH, 


is prepared by the oxidation of methyleugenol with a solution of 
potassium permanganate; the filtrate from the manganese dioxide is 
acidified and extracted with ether. The residue obtained by evapora- 
tion of the ether is dissolved in hot water, from which veratric acid 
separates on cooling, whilst the veratroyl-carbonic acid remains in 
solution, and may be obtained by evaporation. 

Veratroyl carbonic acid crystallises from anhydrous benzene in white, 
needle-shaped crystals, but if water be present transparent tabular 
crystals are formed, which contain water of crystallisation. The dried 
substance melts at 138—139°. This acid has strongly acid properties ; 
its ammonium and alkaline salts crystallise well; the lead salt has 
been obtained as a white, difficultly soluble, crystalline precipitate. 
By further oxidation it yields veratric acid, C;H;(OCH;)..COOH, and 
is converted by fusion with potassium hydrate into pyrocatechuic acid, 
showing that it belongs to the protocatechuic acid series. 

a-Homoveratric acid (a-homodimethylprotocatechuic acid), 


C.H,(OCH,).CH».COOH. 


This acid was prepared from a-homovanillic acid by heating 1 mol. of 
the acid with 2 mols. of KHO, and 2 mols. of CH;I, and methyl alcohol 
in sealed tubes, at 140—-150°. It crystallises from water in slender, 
colourless needles, which contain water of crystallisation, and give it 
up when dried over sulphuric acid in a vacuum; the dehydrated 
compound melts at 98—99°, dissolves in alcohol and ether, and is less 
soluble in water than the veratroyl-carbonic acid. It dissolves in con- 
centrated sulphuric acid without coloration, whilst veratroyl-carbonic 
acid gives a red colour. P. P. B. 


Anhydrobenzamidotoluic Acid and a New Ketone Base. 
By J. T. Sropparp (Deut. Chem. Ges. Ber., xi, 293—297).—The 
author regards the acid, C;H,.C(NH)(N).C,H,.COOH, obtained by 
Hahnemann (Ber., xi, 712), by oxidising anhydrotoluene di-amido- 
benzene, C,Hy.C(NH)(N).C,H;.CH;, as paratoluic acid, in which the 
three hydrogen-atoms of the methyl group are replaced by 
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—N—C,H.—N—, and proposes to name this substance anhydro- 
ortho-diamidozenzeneparatoluic acid, which may be abbreviated to 
anhydrobenzamidotoluic acid. This acid is almost insoluble in cold 
water, but dissolves more readily in alcohol and in hot water. 
The alcoholic solution deposits needle-shaped crystals, which melt 
at about 300°, and contain 2 molecules of water of ‘crystallisation. 
The anhydrotoluenediamidobenzene (m. p. 268°) is most easily pre- 
pared by reducing tolueneorthonitranilide from paratoluic chloride, 
and oxidising the base produced with chromic mixture. The ethyl 
ether is insoluble in water, but crystallises from alcohol in colourless 
needles, melting at 242—244°. The barium salt, (C,,H,N,O2),.Ba + 
6H,0, and the calcium salt, (C\,H,N,0,).Ca + 5H.0, form small, 
needle-shaped crystals. The potassium salt, C,H,N.O..K + 7H,0, 
crystallises in needles containing 7 molecules of water; it is very 
soluble in water, and easily forms supersaturated solutions. The silver 
salt is almost insoluble in water. When heated, it is decomposed into 
metallic silver, carbon dioxide, oxygen, and a new base, having the 
composition Cz;H,,N,O, which it is proposed to call anhydrotolylketa- 
mine. The free base melts at 277°; it is soluble in alcohol, and unites 
with hydrochloric acid, forming a hydrochloride, C,,H,,N,O.2HCl + 
2H,0, soluble in water, but almost insoluble in aqueous hydrochloric 
acid. It gives a double salt with platinic chloride. 
Ww. C W. 

Products of the Dry Distillation of Calcium Pimarate. By 
G. Bruyxants (Deut. Chem. Ges. Ber., xi, 447—448).—In addition 
to the fatty hydrocarbons, previously stated by the author to be the 
sole products of the decomposition of calcium pimarate by heat, he 
has identified toluene, dimethylbenzene, methylethylbenzene, terebene, 
and diterebene, i.e., hydrocarbons of the aromatic and camphor groups. 
The nature of this decomposition, and also that of the sodium salt by 
heat, and the action of iodine on the free acid, leads the author to 
regard pimaric acid as resulting from the union of two molecules of 
the hydrocarbon, C,)Hi., and as having the constitutional formula, 


(C;H,) (CH;)C;H.—C,H.(CH,) (C;H;0). C. F.C. 


Isomeric Nitrophthalic Acids. By O. Mituer (Deut. Chem. 
Ges. Ber., xi, 393).—The addition of water to the crude product of the 
action of a mixture of nitric and gulphuric acids on phthalic acid 
throws down two isomeric nitrophthalic acids, together with picric 
acid. The ordinary prismatic nitrophthalic acid is easily obtained by 
repeated recrystallisation of this crude product from water, but the 
more soluble isomeride is difficult to isolate, as it forms a compound 
with picric acid. It crystallises in yellowish needles, which melt at 
160°, and decompose at 165°. It is easily soluble in water, alcohol, 
and ether, but insoluble in benzene. 

The barium salt, C;H;NO,(COO).Ba + 2H,0, forms a pale yellow 
precipitate, composed of microscopic scales. The silver salt, 


C.H;NO.(COOAg)». 


is slightly soluble in water, but dissolves easily in very dilute ammo- 
nia. W. C. W. 
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Constitution of Xylenethiamide. By Ira Remsen (Deut. 
Chem. Ges. Ber., xi, 465—467).—In this paper the author discusses the 
bearings of certain of his observations on the validity of Jacobsen’s 
formule for the xylene thiamides (m. p. 96° and 137°), viz. :— 


CH; : SO..NH,: CH; = 1:2:3 
and CH,;: CH;: SO,.NH,=1:3:4 


(Ber., xi, 17). The author finds that the first-mentioned thiamide 
yields a monobasic acid, as the sole product of its oxidation by 
chromic acid, and can scarcely, therefore, be held to have its two 
methyl-groups symmetrically arranged in relation to the SO,NH, 
group. 
, Mesitylenesulphonic acid is similarly oxidised to a monobasic acid. 
Here, therefore, two methyl groups withstand, whilst the other, most 
probably the para-group, yields to the oxidising action. 

These facts are referable to similar causes, which are under further 
investigation. C. F. C. 


Oxidation of Xylenethiamides. By M. W. I es and Ira 
RemsEN (Deut. Chem. Ges. Ber., xi, 462—465).—By fusion with 
potassium hydrate the authors have converted p-thiaminetoluic acid 
into the corresponding oxyacid. This acid crystallises from its 
aqueous solution in tufts of long needles, which melt at 169°, and may 
be sublimed without decomposition. The calcium and barium salts, 
{C,H;.OH.CH;.COO}.R".3H,O, as well as those of silver, copper, and 
manganese, all of which are crystalline, are described. The oxytoluic 
acid yields a crystalline nitro-derivative, melting at 86°. Whereas 
p-thiaminetoluic acid is the sole product of the oxidation of xylene- 
thiamide (m. p. 96°) by chromic acid, this amide is oxidised by potas- 
sium permanganate to a bibasic acid, thiaminisophthalic acid, 


C.H;.SO.NH..(COOH),, 


which crystallises in long, colourless needles, melting at 283°. 

The barium and calcium salts of this acid crystallise readily ; the 
silver salt is amorphous. Thiamineparatoluic acid, when oxidised 
by permanganate, also yields a bibasic acid, which is probably a 
thiamineterephthalic acid. C. F. C. 


Constituents of Aurin. By ZutKxowsxy (Deut. Chem. Ges. Ber., 
xi, 391).—The author has obtained the following substances from 
aurin :—(1.) C,,H,O3, which forms large red crystals. (2.) A deri- 
vative of (1), CisH,.O., small violet needles, easily decomposed by 
heat. (3.) CH,.O;, green, needle-shaped crystals, having a 
metallic lustre. (4.) CH,sO3, the hydro-derivative of the preceding 
body. (5.) An amorphous resin, colourless in the pure state, which 
yields on oxidation: (6.) A red amorphous powder, resembling the 
compound obtained by Baeyer (Ber., ix, 1237) from phthalidein and 
phenol. 

Dale and Schorlemmer’s compound, C»H,,03, could not be found in 
the specimen of aurin examined. W. C. W. 
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A Base, C,,H,,N;. By C. BortinarrR (Deut. Chem. Ges. Ber., xi, 
276-~277).—This base, whose hydrochloride is formed in small quan- 
tities by evaporating on a water-bath an ethereal solution of 1 mole- 
cule of benzyl chloride and 2 molecules of aniline, is best prepared by 
warming a mixture of 4 grams of benzyl chloride and 4°65 grams of 
aniline, until dark bands appear in the liquid. The mixture is then 
cooled rapidly, a violent reaction taking place. The solidified product 
is dissolved in alcohol, and the solution evaporated on a water-bath, 
the residue being treated first with water and then with ammonia. 
In this way the base is precipitated as a heavy white powder, which is 
easily soluble in alcohol, ether, and dilute acids, but not in water. 
The solutions of some of its salts possess fine colours, and exhibit 
fluorescence. 

Its hydrochloride is soluble in alcohol, and its aqueous solutions, 
when boiled with ferric chloride, give a violet substance. Its sulphate 
yields a violet mass with potassium bichromate. Bromine acts 
energetically on the aqueous solution of the base. Sodium amalgam 
and potassium nitrate have no action on it. It melts at about 67°. 

The base is di-acid, and forms a platinochloride (C;,)H,.N,)2HCI1.PtCl, 
which is a yellow brown powder, easily soluble in water and warm 


alcohol. P. P. B. 


Action of Benzoyl Chloride on Leucine. By A. Destrrem 
(Compt. rend., lxxxvi, 484—486).—The author has commenced a series 
of experiments on the acid amides homologous with glycocine, by the 
reaction of benzoyl chloride on leucine. On mixing thoroughly dried 
lencine with the chloride in a flask, and heating at 100°, the mixture 
fuses and becomes of a yellow colour, whilst long needles of benzoic acid 
are formed on the surface, the reaction being terminated when the 
evolution of hydrochloric acid ceases. The mass is then treated with 
tepid water to remove the benzoic acid, leaving a yellow substance 
which, when treated with hot alcohol, partly dissolves; the analysis 
of the insoluble portion leads to the formula, C\.H.sN.Os, that of the 
anhydride of amido-caproic acid (leucine) C,H;,.NO—O—C,H,,NO, 
the reaction taking place thus :— 


2C,H,;NO, + C;H;0.Cl = C,H;0.0H + HCl + C,H N,O;. 


The body is a white amorphous powder becoming gelatinous after 
repeated washing with boiling alcohol, and reconverted into leucine 
with difficulty even after prolonged boiling in water. The author 
thinks that the partial dehydration of leucine, and its reconversion, may 
be applied in the synthesis of quaternary organic bodies containing 
nitrogen. The portion soluble in alcohol had the formula, C.,H;.N20s, 
or (C;H,,NO.C,H,;O).0, that is, the anhydride of amidocaproic acid 
when two atoms of hydrogen are replaced by twice the radicle benzoyl. 
It is yellow and amorphous, soluble in alcohol, insoluble in water, 
melts at 85°, decomposes in boiling water into benzoic acid and the 
anhydride first mentioned, and on heating on platinum foil is decom- 


posed, giving off benzoic acid. J. M. T. 
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Action of Ammonia on Isatin. By E. v. Sommaruca (Liebig’s 
Annalen, exc, 367—384).—When an alcoholic solution of isatin satu- 
rated with dry ammonia gas is heated in sealed tubes at 100° for 24 
hours, it forms two crystalline bodies differing in their solubility in 
water and alcohol, a resinous substance, and a very small quantity of 
a purplish-violet colouring matter. Isatindiamide forms pale yellow 
crystals, which melt with decomposition at 111°, and are sparingly 
soluble in alcohol and in water. This substance unites with acids to 
form salts. The hydrochloride, C,,H;.N,O,.HCl, and the nitrate, 
CysH.N,O..HNOs;, are yellow crystalline powders, which are but 
slightly soluble in water. The existence of these salts is considered 
by the author to show that the molecule of indigo contains 16 atoms 
of carbon. 

The easily soluble crystalline body has the composition, CjsHyN,O3. 
It forms large colourless needle-shaped crystals melting between 295° 
and 300°, which dissolve in dilute acids. 

The resinous substance, C;;H,,N;O0., after being dissolved in potash 
and reprecipitated by an acid, forms a yellowish powder resembling 
tannin in appearance. It melts with decomposition at 209—210°, and 
is soluble in alcohol and in water. 

The formation of the resin and of the soluble crystalline body may 
be represented thus :— 


4C0i>HioN20; + 7NH; = 3C,,HiN;02 + C\-HiN,O; + 7H.0. 
The author finds that Erdmann’s process for preparing isatin (J. pr. 


Chem., xcv, 176) by oxidising indigo with chromic acid yields the best 
results. Ww. Cc. W 


Dithymoxyl-ethane. By A. Steiner (Deut. Chem. Ges. Ber., xi, 
287—289.)—Dithymoxyl-ethane is prepared by adding a mixture of 
chloroform and tin tetrachloride to a well cooled mixture of thymol 
(50 pts. by weight) and para-aldehyde (10 pts. by weight). The 
yellow viscous mass so obtained is freed from thymol by distilling in a 
current of steam ; and by crystallising the solid residue from hot ben- 
zene, dithymoxylethane is obtained in the form of small white needles. 
Crystallised from alcohol, it forms large plates, which effloresce on ex- 
posure to the air. It melts at 185°, is easily soluble in cold alcohol, 
methyl alcohol, ether and chloroform, less easily in cold benzene, and 
is almost insoluble in boiling petroleum ether. Dithymoxyl-ethane dis- 
tils without decomposition; it dissoives more easily in hot caustic 
potash than in cold, and is precipitated from this solution by acids. 
Jager has already prepared this compound by the reduction of dithy- 
moxyl-trichlorethane, and finds its melting point to be 180° (this 
Journal, 1877, i, 262). 

Diacetyldithymoxyl-ethane, is prepared by heating dithymoxyl-ethane 
and acetic anhydride at 160—170° for several days. It crystallises from 
alcohol in small colourless needles, melting at 100°, and may be dis- 
tilled without decomposition. It dissolves easily in cold alcohol, ether, 
acetone, chloroform and benzene, also in hot petroleum ether, but is 
insoluble in water. 


Dibenzoyldithymoxyl-ethane is prepared by heating dithymoxyl-ethane 
22 
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and benzoyl chloride for several hours at 150°. It crystallises from 
boiling alcohol in colourless needles, which melt at 191°. It is easily 
soluble in chloroform, in hot alcohol, ether and acetone, less easily in 
cold. It distils without decomposition. 

Diethyldithymoayl-ethane is formed by heating on a water-bath an 
alcoholic solution of dithymoxyl-ethane with the calculated quantities of 
ethyl iodide and potassium hydrate in a flask connected with a reversed 
condenser. It crystallises from alcohol in tufts of needles which melt 
at 72°; at 100° these crystals give up the alcohol of crystallisation 
they contain, and form a viscous mass which solidifies finally to a por- 
celain-like mass. The ether is insoluble in water, easily soluble, how- 
ever, in alcohol, ether, chloroform, acetone, petroleum-ether, and 
methyl alcohol. 

Dithymoxyl-ethane and the diacetyl-compound yield thymoquinone 
when oxidised by a mixture of manganese dioxide and sulphuric 


acid. 7 oo 


A Trinitronaphthol. By A. G. Ecxstranp (Deut. Chem. Ges. 
Ber., xi, 161—163).—A trinitronaphthol (naphthopicric acid), 
C,,H,(NO,);0H, is formed on heating dinitronaphthol with four times 
its weight of a mixture of fuming and ordinary strong nitric acids. 
The product is freed from unaltered dinitro-compound repeated by 
crystallisation from glacial acetic acid, till the crystals melt constantly 
at 176°. 

Trinitronaphthol crystallises in small bright-yellow laminw or 
prisms, which are slightly soluble in alcohol, benzene, and boiling 
’ water. It forms crystallisable salts, of which the following have been 
examined. 

Potassium salt, Ci$Hy(NO.);0K + H,O. Fine red lamine or needles, 
soluble in 397 parts of cold water. Sodiwm salt, CiHi(NO.);0Na + 
H,0. Red prismatic crystals, soluble in 35 parts of cold water. The 
ammonium salt crystallises in long orange-coloured needles soluble in 
633 parts of cold water. Barium salt, [CH (NO,);0].Ba + 23H,0: 
yellow needles, which turn red on heating, and dissolve in 1106 parts 
of cold water. Calcium salt, [CwO(NO.);0].Ca + 35H,O: yellow 
needles, soluble in 265 parts of cold water. The lead and silver salts 
also crystallise in yellow needles. 

All the salts are soluble in alcohol. They explode when heated. _ 

Trinitronaphthol is reduced by tin and hydrochloric acid to triami- 
donaphthol, which combines with stannous chloride to form the crys- 


talline compound, C,>H,(OH)(NH,)3.HCl + SnCl, + H,0. -* 


Compounds of Naphthalene with Chloral. By J. Grabowski 
(Deut. Chem. Ges. Ber., xi, 298—303).—a- and @-dinaphthyl-trichlor- 
ethane, CCl,.CH(C,H;)2, are prepared by gradually mixing 8 parts of 
naphthalene, 3 of chloral, and 6 of chloroform, with 6 parts of sulphuric 
acid, and then adding 6 parts of fuming sulphuric acid. When the 
mixture, which should be kept cool, assumes a bluish-violet colour, it 
is diluted with about 20 parts of water, and the chloroform distilled 
off. The residue is washed with water, and treated with alcohol, 
leaving an insoluble residue of 8-dinaphthyl-trichlorethane, whilst the 
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filtrate contains «-dinaphthyl-trichlorethane, which, however, has not 
been obtained in the pure state. The alcoholic solution is used for 
preparing «-dinaphthyl-trichlorethene. 

The 8-compound is soluble in benzene, chloroform and aniline, and 
is deposited trom its solution in benzene in diclinic crystals melting at 
156°. When boiled with alcoholic potash or distilled, it loses hydro- 
chloric acid, and is transformed into @-dinaphthyl-dichlorethylene, 
whilst with zinc-dust it yields a mixture of @-dinaphthyl-dichlorethene, 
naphthalene, dinaphthyl-acetylene, and dinaphthyl-anthrylene. 

a-Dinaphthyl-dichlorethylene, C2.H Cl, is obtained by distilling with 
lime the residue left on evaporating the alcoholic solution mentioned 
above. The distillate dissolved in a very small quantity of hot ben- 
zene, deposits almost all the 6-dinaphthyl-dichlorethylene when left at 
rest, and the mother-liquor contains the a-compound. This substance 
forms colourless silky crystals, melting at 150°, which are soluble in hot 
alcohol, but much more readily in ether, benzene, and chloroform. 
The a-derivatives are less stable than the corresponding 6-compound. 

8-Dinaphthyl-dichlorethylene, prepared by distilling crude trinaphthyl- 
trichlorethane, or by heating it at 180° for 24 hours, forms short 
prismatic crystals, which melt at 219°, and boil above 360°. It is 
soluble in ether, chloroform, benzene and fused naphthalene. It yields 
a bromo- and a tetranitro-derivative. 

Tetranitro-8-dinaphthyl-trichlorethane, C2HyN,O,Cl;, produced by 
the action of fuming nitric acid on 8-dinaphthyl-trichlorethane, is a 
yellowish crystalline powder, which melts at 258°, and is insoluble in 
the usual solvents. 

Tetranitro-a-dinaphthyl-dichlorethylene, C2,:H,N,O;Cl,, melts at 213— 
214°, the corresponding 8-compound melts at 292—293°. 

Dinaphthyl-acetylene, C2Hy or CiyH;.C=C.CyH;, is obtained by 
heating dinaphthyltrichlorethane with soda-lime, in a combustion tube. 
The resinous distillate, after rectification, is treated with ether; the 
ethereal solution on evaporation yields needle-shaped crystals of 
dinaphthyl-acetylene, which melt at 225°, and boil above 360°. It yields 
a nitro-derivative. 

Dinaphthyl-anthrylene appears to be formed under the same condi- 
tions as the preceding hydrocarbon, and always accompanies it. It is 
best prepared, however, by heating a mixture of 6-dinaphthy]-trichlor- 
ethane and zinc oxide to redness in a combustion tube. The distillate 
is boiled with ether and filtered, the residue dissolved in benzene 
deposits large violet-coloured scales of dinaphthylanthrylene. This 
substance forms a crystalline compound with picric acid, which 
may be taken advantage of for its purification. It melts at 270°, and 
sublimes readily. Dinaphthyl-anthrylene, C..H, bears the same rela- 
tion to dinaphthylacetylene that phenanthrene does to stilbene— 


C,H;—-CH—CH—C,H; C,»H,—C—C—C,.H, 
Stilbene. Dinaphthyl-acetylene. 
C wHs = C 


| III 
C,»H,—C 
Phenanthrene. Dinaphthyl-anthrylene. 
W. C. W. 
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Comparison of e¢-Purpurin with Purpuroxanthincarbonic 
Acid, and on Anthraflavone. By E. Scuuncx and H. Romer 
(Deut. Chem. Ges. Ber., xi, 431—434).—A reply to the strictures of 
Rosenstiehl (Ber., x, 2166). C. F. C. 


Chlorine- and Bromine-Derivativesof Phenanthrene. By G. 
ZETTER (Deut. Chem. Ges. Ber., xi, 164—173).—A solution of phen- 
anthrene in glacial acetic acid absorbs chlorine readily in the cold, 
and gives off hydrogen chloride. The product of the reaction consists 
mainly of dichlorophenanthrene tetrachloride, but contains also di- 
chloro- and monochloro-phenanthrene. 

Dichlorophenanthrene tetrachloride, C\yHgCl,.Cl,, crystallises in small 
colourless needles, which dissolve very easily in alcohol, ether, ben- 
zene, and toluene, melt at 145°, and give off hydrogen chloride at a 
slightly higher temperature. When heated with alcoholic potash, it 
loses first one and then a second atom of chlorine, yielding tetrachloro- 
phenanthrene. 

Dichlorophenanthrene, CyHsCl, is an amorphous white substance, 
easily soluble in glacial acetic acid, ethyl acetate, alcohol, ether, ben- 
zene, and toluene. It melts to a transparent oily liquid at a low tem- 
perature. 

Monochlorophenanthrene, C,,H,Cl, is an oily liquid, easily soluble in 
the liquids named above, but not in water. It carbonises when slightly 
heated. 

Tetrachlorophenanthrene, CyHeCl,, is formed by the action of anti- 
mony pentachloride on phenanthrene in the cold, or by the action of 
iodine chloride at 100—110°. It crystallises in small yellowish needles, 
which dissolve easily in ether, benzene, and toluene, but very slightly 
in alcohol. The crystals melt at 171—172°, and sublime in thin yel- 
lowish needles. Neither this nor any of the higher chlorinated pro- 
ducts is affected by boiling with alcoholic potash. 

Hezchlorophenanthrene, C\,H,Cl., is formed by the action of antimony 
pentachloride on phenanthrene in closed tubes at 120—140°, or in the 
oil-bath at 180—200°. It sublimes in white feathery crystals, which 
melt at 249—250°, and dissolves very sparingly in alcohol, ether, and 
acetic acid. 

Octochlorophenanthrene, C,H.Cl, is produced on heating phenan- 
threne with excess of antimony pentachloride at 180—200°. It erys- 
tallises in indistinct granular forms, and sublimes in yellow needles, 
which melt at 270—280°. It is nearly insoluble in alcohol and ether, 
but dissolves easily in benzene and toluene. 

Dibromophenanthrene, CyHsBr., is formed by the action of bromine 
on phenanthrene in ethereal solution. It crystallises from alcohol in 
long needles, melts at 148°, and sublimes in yellow needles. Most 
solvents dissolve it readily, and deposit it in crystals when evaporated. 

A compound isomeric with the preceding, and formed together with 
it, crystallises in tables which melt at 158°, and do not sublime even 
when strongly heated. It dissolves easily in the ordinary solvents, and 
crystallises from the solutions on evaporation. ; 

Neither of these dibromo-compounds is attacked by boiling alcoholic 
potash. 
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Tribromophenanthrene, C,\,H;Br;, is formed by heating phenanthrene 
at 130—140°, with the calculated quantity of bromine. The purified 
product melts at 125—126°, and has all the properties of Hayduk’s 
tribromophenanthrene (Annalen, elxvii, 177). 

Tetrabromophenanthrene, C\sH,Br,, is produced when phenanthrene 
is heated at 200—210° with the requisite quantity of bromine. It 
forms small granular crystals, which melt at 183—185°, and dissolve 
in benzene and toluene, but scarcely in alcohol or ether. 

Hexbromophenanthrene, C\sHsBr,, is formed on heatirg phenanthrene 
at 280° with the calculated quantity of bromine and 1 mol. of iodine. 
It sublimes in snow-white needles, which melt at 245°, and dissolve 
in glacial acetic acid, benzene, and toluene. 

Heptabromophenanthrene, C\H;Br;, is produced by heating phenan- 
threne with excess of bromine containing iodine at 300°, or above, in 
sealed tubes. It sublimes in small yellowish needles which melt 
above 270°. J. KR. 


Oxidation of Phenanthrene-quinone by Potassium Perman- 
ganate. By R. Anscuiirzand F. R. Japp (Deut. Chem. Ges. Ber., 
xi, 211—215).—Pure phenanthrene-quinone, when treated with very 
weak soda-ley and potassium permanganate at 100° yields diphenyl- 
ene-ketone. When boiled with weak soda-ley alone, it yields diphenyl- 
ene-glycollic acid, and when heated with dilute solution of permanga- 
nate alone it yields diphenic acid. 

Diphenylene-ketone and dipienic acid, when further oxidised with 
alkaline permanganate, yield phthalic acid, but apparently no isophtha- 
lic or terephthalic acid. The same product was obtained also by the 
oxidation of sodium phenanthrene-sulphonate with potassium perman- 
ganate. 

The authors conclude from these results that phenanthrene and 
diphenylene-ketone are diortho-compounds, as supposed by Fittig and 
Ostermeyer (Liebig’s Annalen, clxvi, 380; see also Ber., x, 2144), and 
may therefore be represented by the formula— 


. —_ 
<< > a 
| | \ 
HC—CH CO 
Phenanthrene. Diphenylene-ketone. LR 
Constitution of Phenanthrene. By G. Scuutrz (Deut. ‘Chem. 


Ges. Ber., xi, 215—218).—Griess’s diamido-diphenie acid, 
C,2H.(N H,).(COOH)., 


is converted by treatment with nitrous acid, in presence of nitric or 
hydrochloric acid, into tetrazo-diphenic acid, and this, when boiled 
with hydriodic acid yields di-iodo-diphenic acid, Cj.HsI,(COOH),, a 
yellow body dissolving easily in alcohol and melting about 260°. 
Di-iodo-diphenic acid is converted by the action of sodium-amalgam 
into diphenic acid, C,,H,(COOH)., identical with that obtained from 
phenanthrene. 

Now, since in Griess’s diamido-acid the two groups COOH occupy 
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ortho-positions in the benzene-nuclei, it follows from the foregoing 
series of reactions that phenanthrene is also a diortho-compound (see 
the preceding paper). J. R. 


Proximate Composition of certain Volatile Oils. By G. 
Bruyruants (Deut. Chem. Ges. Ber., xi, 449—456).—Oil of Tansy.— 
By the addition of a concentrated solution of NaHSO, and alcohol to 
the oil, a crystalline compound is obtained, from which the aldehyde 
CiH,O may be isolated. It is a liquid boiling at 195°, of sp. gr. 
0°918 (at 4°), and is isomeric with laurel camphor. The filtrate from 
the above compound yields by fractional distillation a terpene, Cy)Hi« 
(b. p. 155—160°), and an alcohol, CiHi,0 (b. p. 203—205"). Tansy 
oil contains these bodies in the following approximate ratios :— 


Terpene, CyHi.... 1 per cent. 
Aldehyde, CyoH,.O oo ” 
Alcohol, C,o>H,.0 oo ” 


Valerian oil appears from the author’s investigation to be composed 
of the following proximate constituents: terpene, C,)His; the alco- 
hol, CHO; together with its formic, acetic, and valeric ethereal 
salts, and the ether (CyHj;),.0. The compound C,,H;,0, isomeric 
with borneol, when acted on by phosphoric anhydride, yields the ter- 
pene C,H, whilst with chromic mixture it is oxidised, with forma- 
tion of camphor, CHO, together with formic, acetic, and valeric 
acids. C. F. C. 


Borneo Camphor. By J. Kacuier (Deut. Chem. Ges. Ber., xi, 
460).—This is a preliminary communication of the results of a com- 
parative investigation of Borneo camphor of natural occurrence 
(Dryobalanops), and that obtained by Banbigny’s method from laurel 
camphor. Both bodies are found by the author to yield the same 
chloride, C;H,;Cl (m. p. 147°), on treatment with phosphorus penta- 
chloride or concentrated hydrochloric acid. This chloride is easily re- 
solved, by heating in sealed tubes with water at 100°, into hydrochloric 
acid and a solid camphene, C,H. (m. p. 51°), which appears to be 
identical with that prepared by Spitzer (Ber., x, 1034). . 

C. F. C. 


Compounds of the Camphor Group. By J. Kacuuer (Liebig’s 
Annalen, exci, 143—173).—Ozidation-products of Camphor.—I|n oxidi- 
sing camphor by means of nitric acid, the author found (Ber., iv, 381), 
that the mother-liquors from the camphoric acid formed contain a 
new acid, camphoronic acid. A further examination of larger quan- 
tities of these mother-liquors has shown that several other acids 
are produced. After the greater portion of the camphoric acid has 
been separated from the mother-liquors, they are heated in a porcelain 
basin until red fumes cease to be given off, whereby a reddish-yellow, 
transparent, turpentine-like mass is obtained, which on standing for 
three to six months becomes crystalline. From this mass by fractional 
crystallisation, &c., the following acids have been obtained :—Cam- 
phoric acid, CyH,0,; mesocamphoric acid, CjH.O,; camphoronic 
acid, C,H,,0;; hydro-oxycamphoronic acid, C,HyO,; acid (A), 
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C,H,.0;; acid (B), C,H,.0; (?); dinitro-heptylic acid, CeHioN20s¢ 3 
acid (D) (?). From 5 kilos. of camphor the following quautities of 
the above were obtained:—1'7 kilos. of camphoric acid, 1°8 kilos. of 
crude camphoric acid as turpentine-like mass, from which were sepa- 
rated 0°1 kilo. of dinitroheptylic acid, and 0°2 kilo. of acids (A, B, C, 
and D). A large quantity of camphor is lost in the oxidation. The 
gases formed consisted chiefly of carbonic acid and small quantities of 
hydrocyanic acid. Mesocamphoric acid, CyoH,.0,, is isomeric with 
camphoric acid, melts at 120°, and solidifies to a transparent glass. 
This acid has been described by von Wreden (Annalen, cxxix, 327), 
who obtained it by the action of hydriodic acid on camphoric acid; it 
is also formed when camphoric acid is heated with water (Jungfleisch, 
Ber., vi, 268), and by the action of concentrated sulphuric acid on 
camphoric acid (Kachler, Annalen, cxxix, 179). This acid is soluble 
in cold water, melts to an oil in hot water, and crystallises in fine 
needles. 

Hydro-oxycamphorie acid, (C;H,,0.), separates from water in beauti- 
ful crystals which belong to the triclinic system. It is soluble in cold 
water, and very easily soluble in hot water; it melts at 164°5°. Its 
aqueous solutions have a strongly acid reaction, and give no preci- 
pitate with ammonia and barium chloride, in which it differs from 
camphoric acid. 

Three of the hydrogen atoms in hydro-oxycamphoric acid can be re- 
placed by metals, and it also forms mono- and bi-basic-acid salts. The 
acid ammonium salt, CyH,;(NH,)Os, crystallises in colourless needles, 
forming globular aggregations, and melts at 178°, solidifying after 
some time to a porcelain-like mass. The neutral ammonium and po- 
tassium salts crystallise well, and deliquesce on exposure to the air. 

The acid calcium salt, C,H,,CaO, + 2H,0, is easily soluble in water, 
and crystallises in silky needles concentrically grouped. The corre- 
sponding barium salt has only been obtained as a gummy mass. 

The neutral calcium salt, CpH\,Ca’;0, (Ca’ = 20), has been obtained 
as a colourless gummy mass. The corresponding bariwm salt, 
C,H,,Ba’,0, (Ba’ = 68°5), separates as crystalline scales, which are 
easily soluble in water. 

The neutral copper salt, C,H,,Cu’;0, (Ca = 31:7), is obtained as a 
bluish-green precipitate by boiling the aqueous solution of the acid 
with copper acetate. When dried it forms a bluish-green powder in- 
soluble in water. 

The neutral silver salt, C;H,Ag,0,, is a white precipitate almost in- 
soluble in cold water, but soluble in hot. 

Hydro-oxycamphoronic acid heated with bromine in sealed tubes at 
120—125°, gives hydrobromic acid and an acid melting at 226°, having 
a composition CyH,,0¢, and therefore isomeric with oxycamphoric 
acid. 

Dinitroheptylic acid, CsHyN20,, crystallises from hot water in 
shining plates, resembling in appearance boric acid. It is soluble in 
alcohol, ether, and chloroform, and melts at 215°. From alcohol it 
crystallises in well-developed crystals, which, according to the deter- 
minations of von Zepharovich, are monoclinic. This acid has already 


been prepared by Kullhem (Annalen, clxiii, 231), by boiling the 
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mother-liquors of camphoric acid with nitric acid. By carefully heat- 
ing this acid in small quantities it may be distilled ; if heated quickly 
it takes fire, detonating slightly. The aqueous solution of the ammo- 
nium salt gives with copper acetate a bluish precipitate, soluble in 
excess of the precipitant. The aqueous solution of the acid is not pre- 
cipitated by copper acetate or lead acetate solution; solutions of the 
neutral salts, however, form with the latter a white flocculent precipi- 
tate, which is soluble in large quantities of hot water, crystallising 
from this solution in the form of hexagonal plates. 

Kullhem has described the barium salt as containing 2} mols. of 
water of crystallisation. The author has obtained a barium salt having 
the composition C,H,Ba'N,0, + 14H,0. This salt was obtained by 
boiling the acid with baryta-water, removing the excess of baryta by 
means of carbonic acid, and allowing the solution to evaporate over sul- 
phuric acid. It crystallises in long concentric needles. 

Action of Sodium-amalgam on Dinitroheptylic Acid.—In repeating 
the experiments of Kullhem (Annalen, clxvii, 45), of the action of 
sodium amalgam on an alcoholic solution of this acid, the author finds, 
as did Kullhem, that mononitroheptylic acid and ammonia are formed, 
the action taking place as follows :— 


C.H,.N20, + 4H, — C,H, NO, + NH; + 2H,0. 


A small portion of the dinitro-acid is, however, so acted upon as to 
produce CO, and nitrous acid; the formation of this latter accounts 
for the fact that the mononitro-acid when liberated from the sodium 
salts assumes a bluish-green colour. 

Mononitroheptylic acid is obtained in beautiful transparent crystals 
by evaporating its aqueous solution over sulphuric acid. These crys- 
tals are, according to von Zepharovich, monoclinic. It volatilises 
below 100°, and the author finds that by melting it repeatedly, its melt- 
ing point may be lowered from 116° to 111°5°; it may be distilled 
without decomposition. Kullhem has investigated several of the salts 
of mononitroheptylic acid, to which he attributes the general formula 
C.eHioM’NOx. Mononitroheptylic acid treated with nitrous acid gives 
rise to a blue coloration, thus resembling the “ pseudonitrols” of 
Meyer (Annalen, 175-88), which contain the group —CH.NO,, and 
which should render two atoms of hydrogen in the mononitroheptylic 
acid capable of being replaced by metals. This the author finds to be 
the case, since on boiling the mononitro-acid with baryta-water, a 
heavy white powder separates out, consisting of slender shining needles 
having the composition C,H,Ba'"'NO,. 

Sodium amalgam acts on aqueous solutions of dinitroheptylic acid 
so as to produce a small quantity of bromonitroheptylic acid, whilst 
the larger portion is decomposed to form carbonic acid, nitrous acid, 
and an oil containing no nitrogen. _ 

Tin and hydrochloric acid act violently upon dinitroheptylic acid, 
producing a ketone, ammonia, hydroxylamine, and carbonic acid. This 
ketone boils at 94°1° (cor.), gives the iodoform reaction with iodine 
and potassium hydrate, and forms a crystalline compound with sodium 
hydrogen sulphite. Its composition is C;H, 0; its properties and 
products of oxidation show it to be methyl-isopropyl ketone, 
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(CH;)2,CH.CO.CH;. Zine and sulphuric acid act similarly to tin and 
hydrochloric acid, but more slowly; whilst in alkaline solution, zinc 
acts in the same manner as sodium amalgam. The action of tin and 
hydrochloric acid may be expressed as follows :— 


C.;H,N-.O,; “fh 10H = C;H,)O + NH; “p NH,O + CO, + 2H.0. 


The action of potassium hydrate on dinitroheptylic acid in sealed 
tubes heated to 90° is similar to the action of nascent hydrogen ; mono- 
nitroheptylic acid, methylisopropyl ketone, and carbonic acid are pro- 
duced, but in this case the nitrogen is liberated as nitrous acid. 
Dinitroheptylic acid heated in sealed tubes at 90° with caustic baryta, 
is partly decomposed, so as to form methylisopropyl ketone, nitrous 
acid, and carbonic acid, according to the equation— 


C.H»N.0, + 2Ba(HO), = C;H,O + Ba(NO,), + BaCO,; + 2H,0, 


and another portion yields mononitroheptylic acid. 

Bromine, even when heated in sealed tubes at 150°, appears to have 
no action on dinitroheptylic acid. 

Mononitroheptylic acid when treated with tin and hydrochloric acid 
yields methylisopropyl ketone, carbonic acid, and hydroxylamine, as 
shown in the following equation :— 


C,HiNO, + H, = C;H,O + CO, + NH;0O. 


When heated to 90—95° in sealed tubes with baryta-water, the mono- 
nitroheptylic acid forms chiefly a basic salt, whilst a portion yields 


carbonic acid, nitrous acid, and what appears to be methylisopropyl 
carbinol, as shown by the following equation :— 


2C,H,NO, + 3Ba(HO), = 2C;H,.0 + Ba(NOz)2 + 2BaCO; + 2H.0. 


From the characters of both the mono- and dinitroheptylic acids, 
the nitrogen atom appears to be attached to that atom of carbon which 
forms the CO group in the ketone. The ease with which both lose the 
carboxyl-group shows, with some probability, that it is attached to 
the carbon atom which itself is attached to three other carbon 
atoms. The following are probably the structural formule of these 
acids :— 


(CH;).C.(COOH).C(NO,.).CH3, mononitro-acid. 
(CH;)2C.(COOH).C(NO-)..CHs, dinitro-acid. 


How the two nitrogen atoms are arranged in the dinitro acid does 
not appear; when the compound is acted upon by nascent hydrogen, 
one part separates as ammonia and another portion as hydroxylamine. 

By the use of Meyer’s nitroso-compounds the author hopes to prepare 
these acids synthetically. o. a+ a 


Catechins from Gambir. By A. Gautier (Compt. rend., lxxxvi, 
668—671).—The author has isolated from the dried extract of the 
Uncaria Gamba, i.e., from commercial gambir, three catechins, the 
——— and properties of which may be conveniently tabulated as 
ollows :— 
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C ition. 
omposition Solubility. 


Melting Cryst. form. | Pts. sol. in 100 


poems. H,0 at 50° 


Air dried. Anhydrous. 


40CH350)5.2H,O CypH3g0 46 204—205° Obli que prisms 
C4gH3301¢-H2O C4gH 33016 176 —177° Microscopic 
needles. 
C4oH3g01¢-H,O CoH 3g0i¢ 163° Microscopic 


needles. 


The author regards the catechins as constituting a natural class of 
bodies, isomeric or isologous with one another, presenting the cha- 
racteristics of unsaturated phenols. C. F. C. 


A New Reaction of Chlorophyll. By R. Sacusse (Chem. 
Centr., 1878, 121—125).—By the action of sodium on a solution of 
chlorophyll in benzene, a dark green substance is formed, which dis- 
solves in water, producing an intense emerald-gréen solution, with a 
feeble but distinct red fluorescence. The absorption spectrum of this 
solution is closely related to that of unaltered chlorophyll, although it 
differs from it in some respects. The sodium compound precipitates 
salts of copper, lead, barium, and calcium from their solutions ; it is 
decomposed by hydrochloric acid, forming a dark-brown precipitate, 
soluble in alcohol, and a glucoside, which remains in solution. By 
boiling with hydrochloric acid, the glucoside yields a substance which 
answers to many of the tests for dextrose. 

The reduction of chlorophyll to dextrose would support the author's 
views that: chlorophyll is one of the first products of assimilation in 
plants, and that starch and sugar result from the decomposition of the 
chlorophyll. W. C. W. 


Veratrine. By E. Scumipt (Arch. Pharm. [3], x, 511—532.)— 
This alkaloid has been carefully examined by Merk (Ann. Chem. Phys., 
xcv, 200), who ascribed it to the formula, C3,.H;,N,0,, and by Weigelin 
(Jahbr. f. Fortschr. Pharm., 1871, 28), who assigned to it the very dif- 
ferent formula, C;,H,.N2O,5. It has been, therefore, re-examined by 
Schmidt, who obtained 56 grams from 5 kilos. of the seed of the 
Veratrum Sabadilla, by exhausting them with very dilute sulphuric 
acid, and precipitating the crude base from the concentrated solution 
by ammonia. It was purified by dissolving it in ether, and repeated 
precipitation from its solution in hydrochloric acid by ammonia. 
Crude or commercial veratrine appears to contain three modifications — 
namely, a crystalline base insoluble in water, an amorphous resinous 
base, also insoluble in water and an amorphous base which is soluble 
in water. Schimdt thinks this last is formed from the second during 
the process of separation, The commercial veratrine is soluble in 
ether and alcohol, but nearly insoluble in water, and melts at 155°. 
The crystalline modification appears to be the principal constituent, or 
to be veratrine proper. 
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Veratrine crystallises from dilute alcohol in compact groups of short 
needles, which are readily soluble in alcohol and insoluble in water. 
They melt at 205°, or considerably higher than commercial veratrine. 
From nine analyses, Schmidt deduces the formula, C.,.Hs)NO,, and he 
points out that this formula agrees with the analytical numbers obtained 
by Weigelin and Merk, with the exception of the single determination 
of the amount of nitrogen which the latter made. The sulphate, 
(CxH5o.NO>)2.H2SO,, forms an amorphous mass, readily soluble in 
water, and the hydrochloride, C3,H;o.NO,.HCl, is a very similar body ; 
neither of them is crystalline, as stated by Couerbe (Ann. du Chem., 9, 
112). The double gold salt, C\s3Hs.NO,.HCl + AuCl;, consists of a 
bulky yellow precipitate, soluble in hot alcohol. The platinochloride 
2(C3,H5oNO,.HC1).PtCl, isa similar bulky amorphous yellow precipitate, 
easily soluble in alcohol, less soluble in water, and insoluble in ether. 
The mercuric compound, C3,H5NO,.HCl + HgCl,, is a white crystalline 
precipitate, soluble with comparative facility in water, readily soluble 
in alcohol, but insoluble in ether. 

The two other modifications of veratrine appear from the results 
of the analysis to have the same formula as that of crystalline 
veratrine, and their platinum salts are of similar character and con- 
stitution. All these are, therefore, isomeric, but their difference in 
constitution has not yet been ascertained. E. N. 


Curarine. By T. Sacus (Liedig’s Annalen, exci, 254—260).— 
According to the author’s investigations, curare is soluble to the extent 
of 75 per cent. in cold water. The curarine contained in it is in com- 
bination with sulphuric acid, not with acetic acid, as stated by Roulin 
and Boussinganlt. The formula of curarine, as deduced from analysis 
of the picrate, is CjsH;;N. Curarine hydrochloride and sulphate are 
both very unstable, and not crystallisable. Solution of curarine 
acetate gives with sodium chloroplatinate a bulky yellowish-white pre- 
cipitate of the formula, 2(C,,H;;N,HCl) + PtCl,, which speedily de- 
composes, assuming a violet colour. The acetate gives precipitates also 
with potassium and mercury iodide, potassium and cadmium iodide, 
potassium cyanoplatinite, potassium chloroplatinite, gold chloride, tannin, 
picric acid, potassium and mercury chloride, sodium phosphate, sodium 
arsenate, potassium iodate, potassium thiocyanate, and potassium ferro- 
cyanide and ferricyanide. 

Preyer’s statements with regard to curarine (Zeitschr. f. Chem., viii, 
381) are, to a great extent, erroneous. A specimen of Preyer’s 
“curarine sulphate,” examined by the author, was found to consist 
mainly of calcium phosphate and carbonate. 


Pyroxanthin. By H. B. H1x1 (Deut. Chem. Ges. Ber., xi, 456—460). 
—The author has investigated the action of bromine upon this body. 
When both are previously diluted with carbon bisulphide, the reaction 
proceeds slowly with formation of dibromopyroxanthin tetrabromide, 
C,;H,Br.0;.Br;. This crystallises from its solution in benzene in small 
white needles (triclinic). When boiled with absolute alcohol and 
metallic antimony, it is converted into dibromopyroxanthin, C\sHyBr.Os, 
which crystallises from its solution in alcohol in bright yellow, well- 
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formed needles (monoclinic). It could not be obtained by the direct 
action of bromine on pyroxanthin. Pyroxanthin yielded no definite 
products when treated with bromine in presence of water. When 
pyroxanthin is boiled with zinc-dust and acetic acid to which a little 
alcohol has been added, hydropyroxanthin is produced. 

C. F. C. 


On the Constituents of Ergot. By Dracenporrr (Chem. 
Centr., 1878, 125—127, and 141—142).— Ergot contains cellulose, 
mycose, mannite, oil, cholesterin, ecboline, ergotine, ergotinine, picro- 
sclerotine, methyl- and trimethylamine, leucine, lactic, phosphoric, 
sclerotic, fuscosclerotic, and scleromucic acids, sclerojodin, sclerox- 
anthin, sclererythrin, and sclerocrystallin. Fresh ergot contains about 
30 per cent. of fat, and from 0°64 to 0°79 per cent. of scleromucine 
and 5°89—6°56 per cent. of sclerotic acid; but after it has been kept 
for some months, the ergot contains only 20 per cent. of fat and 3 per 
cent. sclerotic acid, the amount of scleromucin increasing to 3 per 
cent. 

Fuscosclerotic Acid, C,H2,O;—Fuscosclerotic acid and scelerythrin 
are extracted by ether from ergot which has been previously treated 
with tartaric acid. The two substances are separated by means of the 
insolubility of the calcium compound of sclererythrin in ether. When 
the yellow ethereal solution of fuscosclerotic acid is shaken up with 
ammonia, the acid passes into the ammoniacal solution, and leaves the 
ether colourless. Potassium, sodium, and ammonium fuscosclerotates 
are soluble in water. 

Picrosclerotin is less soluble in ether than fuscosclerotic acid. It 
is difficultly soluble in pure water, but dissolves easily in very dilute 
acids, and is ‘reprecipitated by ammonia. Picrosclerotin contains 
nitrogen, has a bitter taste, and is a very active poison. 

W. C. W. 


Preparation of Blood Crystals. By R. Gscu#ipueEn (Pjliiver’s 
Archiv. f. Physiol., xvi, 421—426).—If defibrinated blood be sealed up 
along with air, and kept in a hot oven for some time, and if a little be 
then diluted with water, placed on a glass slide, and covered with 
glass, large crystals soon begin to appear. Crystals 3°5 c.m. in length 
were thus obtained from dog’s blood. The author’s experiments 
appear to show that large crystals are thus obtained because the pre- 
liminary treatment, by a process of fermentation, removes certain 
substances, which, under ordinary circumstances, interfere with the 


growth of the crystals. M. M. P. M. 


Protein Substance from Bertolletia (Para-) Nuts. By H. 
RittHavusEN (Pfliiger’s Archiv. f. Physiol., xvi, 301—308).—Chiefly 
controversial. From his own analysis, and from those of Weyl (who 
objects to the assertion of the author that these nuts contain a definite 
protein-compound), it is shown that the substance obtained by the 
action of dilute potash on the powdered kernels previously freed from 
fatty matter, is of definite composition. M. M. P. M. 
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Physiological Chemistry. 


Production of Heat in Warm-blooded Animals. By D. 
Fink LER (Pfliiger’s Archiv. f. Physiol., xv, 603—633).—These expe- 
riments confirm the important results formerly obtained by Colasanti. 


(This Journal, 1877, i, 527.) F.7d. G 


On the Amount of Disodic Orthophosphate in the Serum 
of Herbivora. By MrartscuKxowsky (Deut. Chem. Ges. Ber., xi, 
420).—Phosphates are present in the serum of calves and sheep in too 
small quantities to permit of their exercising an important influence 


on the absorption of carbon dioxide by the serum. W. C. W. 


On the Constituents of Blood-Serum, by which the Absorp- 
tion of Carbon Dioxide is Determined. By Surscurenorr 
(Deut. Chem. Ges. Ber., xi, 417—42U).—Sertoli considers that that 
portion of the potash, soda, magnesia, and lime in the serum of oxen, 
horses, dogs, swine, and men, which is not combined with inorganic 
acids, exists in combination with albumin. In proof of the acid pro- 
perties of albumin, he describes an experiment showing the decom- 
position of sodium bicarbonate by albumin in a vacuum. Setschenoff 
denies that the decomposition of sodium bicarbonate ina vacuum is in- 
fluenced by the presence of albumin. He considers that the absorp- 
tion of carbon dioxide by the serum is due not to the albuminoids, but 
to the fats. A portion of the sodium carbonate is ‘converted into 
neutral carbonate; this saponifies a portion of the fat. When carbon 
dioxide is absorbed, it not only combines with the carbonates, but also 
acts on the salt of the fatty acid. W. C. W. 


Transudation and Diffusion through the Walls of the Capil- 
lary Vessels. By H. Nasse (Pfliiger’s Archiv. f. Physiol., xvi, 
604—634).—The author’s experiments relate to diffusion between 
blood-corpuscles and serum, in presence of water and common salt, 
and to the influence exerted by carbon dioxide and by oxygen on the 
exchange of water and salt. 

In the first series of experiments horse’s blood was usel, when it 
was found that a certain proportion, varying from 13:2 to 19°8 per 
cent. of the water added, penetrates into the blood corpuscles, the 
amount so penetrating increasing in a ratio somewhat greater than 
that of the total amount of water added. In different bloods, equally 
diluted, the total amount of water given up by the serum to the clot 
increases with the increase in the amount of clot present. On adding 
water the blood-corpuscles give up common salt (and probably other 
salts also), the amount increasing with the proportion of water pene- 
trating these corpuscles; but the quantity of salt so passing from the 
corpuscles is small relatively to the amount of water absorbed. Horse’s 
blood was also used for the second set of experiments, in which com- 
mon salt dissolved in serum, was added to the blood. The results 
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showed that an increase in the amount of common salt in blood causes 
a diminution in the water of the blood-corpuscles, the amount of the 
change with the same blood being dependent on the amount of salt 
added (this is only strictly true for small additions of salt) ; for equal 
addition to different bloods, dilution of the serum increases with the 
amount of clot. The salt does not penetrate into the blood-corpuscles, 
but on the contrary, these probably lose part of their salt. 

The action of carbon dioxide on the diffusion which takes place 
between the serum and the blood-corpuscles in horse’s blood increases 
the specific gravity of the blood, this increase being dependent upon 
the amount of clot present and the amount of carbon dioxide added. 
The amount of the solid constituents increases approximately in the 
same ratio as the change in the specific gravity. The serum loses 
water and common salt. 

Oxygen causes only a slight diminution in the specific gravity of the 
serum, partly by expelling the carbon dioxide, but most probably, 
chiefly by causing a diffusion between the blood corpuscles and 
serum opposed to that caused by carbon dioxide. M. M. P. M. 


The Acid of Gastric Juice. By C. Ricuxt (Compt. rend., Ixxxvi, 
676—679).—The author has investigated the gastric secretion of cer- 
tain fish of the genera Lophia, Scylliwm, and Raja, the acidity of which 
(calculated as HCl) was found to be as high as 1 to 1°5 per cent. A 
comparative estimation of chlorine and of the bases (Na,K and Ca) 


showed the former to be present in excess of that required by the 
latter, supposing them to exist as chlorides, in the ratio 3°9 : 1°9. 

To ascertain whether this excess of chlorine was present as free 
hydrochloric acid, an alkaline acetate was added in excess and the 
whole agitated with ether. By this method, i.e., by a determination 
of the coefficient of division of the acetic acid liberated, it was found 
that the amount of the latter corresponded to one-half only of the 
hydrochloric acid supposed to exist in the free state. Experiments 
upon solutions of the chlorides of acid amides, such as leucine, alanine, 
&c., were attended by similar results. From these, and from observa- 
tions of the rapidity of dialysis, the author concludes that hydrochloric 
acid exists in the gastric secretion in combination with leucine, tyro- 
sine, and analogous bodies. C. F. C. 


Influence of Food on Oxidation. By v. Mrrine and N. Zuntz 
(Fliiger’s Archiv. f. Physiol., xv, 634—636).—The process of oxida- 
tion in the animal is known to be more active during digestion than 
during inanition, and is generally supposed to be due to the presence 
in the blood of the absorbed substances. Might it not, however, be 
due to the work of digestion and absorption thrown on the alimentary 
canal and its glands ? 

Scheremetjewski has introduced a method of distinguishing between 
these alternatives, by injecting alimentary substances into the blood 
and examining the exhaled gases both before and after. 

The authors’ experiments were made on rabbits, the animals through- 
out the experiments being kept at a normal temperature in a warm 
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bath. The estimation of the gases was made by Rohrig and Zuntz’s 
apparatus. The results were :— 

1. Sodium lactate, sodium sebate, glycerin, and sugar, when injected 
into the blood, were without influence on the absorption of oxygen. 

2. Peptone injected into the blood caused an appreciable rise in the 
absorption of oxygen. 

3. Either of the above substances, when brought into the stomach, 
increased the absorption of oxygen. 

4. Snbstances which pass from the body unchanged, but which 
excite peristaltic action and secretion (sodium sulphate, mannite), 
essentially augment the consumption of oxygen. 

The peptone, experiments 2, probably acted indirectly by augment- 
ing the activity of the alimentary canal and its glands. The sub- 
stances in experiments 1 were undoubtedly oxidised, but this action 
appears to depend entirely on the existing need of the organism. 


F. J. L. 


Experiments on the Digestive Power of the Horse. By E. 
Wotrr, W. Funke, C. Krevuzuaace, and O. Ketiner (Landw. 
Versuchs-Stat., xx, 125—169, and xxi, 19—61).—The experiments 
described in these papers were undertaken to ascertain, Ist, the di- 
gestive power of the horse for fodder of various kinds as compared 
with that of ruminants; and 2nd, the influence of the work done by 
the animal on this digestive power. The only observations hitherto 
published having reference to the horse are those of Haubner and 
Hofmeister (Landw. Versuchs-Stat., vii, 413, and viii, 99) on the 
digestibility of meadow-hay and of a mixture of hay, oats, and 
chopped straw. 

The authors have constructed a peculiar kind of stall, which allows 
of the excrements being collected without loss, as well as an ingenious 
apparatus, by means of which the animal under experiment may be 
made to perform an accurately-measured amount of work. Both are 
fully described. 

The first experiments, in which the animal was put through just 
sufficient daily exercise to keep it in a state of health, were conducted 
in six consecutive periods, each of fourteen days, during which the 
daily allowance of fodder was as follows :— 


Meadow-hay. Oats. Wheat-straw. Total dry substances. 
Kilos. Kilos. Kilos. Grams. 
10 — 8,812 
8 — 8,803 
2°5 _ 10,899 
8 1 9,665 
6 — 8,847 
6 2 10,571 


1 


During the last five days of each period the excrements were col- 
lected, weighed, and analysed. 

The differences between the amounts of the various food-elements 
contained in the excrements and those contained in the fodder repre- 
sented the quantities digested, which were then calculated in per- 
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centages. From the formidable array of tabular statements with 
which the papers are interspersed, the following results may be ex- 
tracted. The dried fodder used in these experiments had the following 
percentage composition :— 
Non-nitrogenous 
Protein. Fat. Cellulose. extractive. Ash. 


12°86 3°96 51°56 43°46 8°16 
. 13°31 6°73 11:05 64°63 4°28 
4°57 1:16 46°49 40°27 751 


Of the constituents of the hay given as food during periods I and 
III the following mean percentages were digested :— 


Dry Organic Non-free 
matter. matter. Protein. Fat. Cellulose. extractive. 


Period I. 55°78 56°84: 63°69 42°17 47°21 63°16 
» IIL. 53°42 53°95 61°75 42°6 44°19 59°77 


Mean.... 54°6 55°4 62°72 42°39 45°7 61°47 


In the successive days of each period, the total weights of the excre- 
ments and their composition were remarkably constant. It should be 
observed that the allowance of hay in period IIT (12°5 kilos.) was about 
the maximum that the animal could eat. The weight of the animal 
was 550 kilos.; calculated for 1,000 kilos. of horse-flesh, the above 
diets represent— 


Albumin. Carbohydrates. Total. 
Period I. 131 7°45 8°76 
» a 1°57 8°75 10°32 


Assuming that horses performing no work require the same food as 
oxen of the same weight, the authors calculate that the diet in period I 
was rather less, and that in period III rather more, than would have 
sufficed to keep them in a state of health. 

In periods II and V the following percentages of food elements 
were digested :— 

Dry Organic Non-free 

substance. substance. Protein. Fat. Cellulose. extractive. 
Period II. 57°37 58°56 69°16 55°24 43°05 64°56 
»  V. 63°68 65°57 73°65 60°6 46°33 72°66 


Subtracting from the various constituents digested the quantities 
due to hay alone, calculated on the basis of the results in periods I 
and III, the authors have determined the digestion-coefficients for 
oats alone— 

Dry Organic Non-free 

substance. substance. Protein. Fat. Cellulose. extractive. 

Period II. 68°45 70°66 94°02 85°47 20°52 72°85 
» VW. 77:37 80°29 89°59 76°8 49°04 84:04 


Mean.... 72°91 75°48 91°81 81°14 34°78 78°45 


From these figures it will be observed that the oats were very well 
digested, as well in fact as by ruminants. Even with the larger 
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allowance in period V scarcely more than 1 per cent. passed unchanged 
through the alimentary canal. 
In periods IV and VI the following percentages of food constituents 
were digested :— 
Dry Organic Non-free 
substance. substance. Protein. Fat. Cellulose. extractive. 
Period IV. 54°87 56°03 69°49 55°67 39°23 62°79 
» VWI. 53°53 55°16 68°67 62°73 34°09 62°8 


whilst the digestion-coefficients for straw alone are— 


Dry Organic Non-free 

substance. substance. Protein. Fat. Cellulose. extractive. 

Period IV. 29°35 30°24 — — 12°44. 44°01 
o Va eee 1°36 — — 2°48 0 


Thus in period IV a considerable quantity of the straw was assimi- 
Jated, while in period VI, with the larger allowance of the easily 
digestible oats, nearly the whole of it passed unchanged through the 
intestines. 

During the six periods the variations in the weight of the horse 
were comparatively slight; at their termination the animal had not 
lost flesh. The authors therefore collect the results of periods II to VI, 
and calculate therefrom the absolute weights (in kilos.) of food con- 
stituents digested daily per 1,000 kilos. of horse-flesh. Water (in- 
cluding moisture in food) 74, dry matter = 17°63, albumin = 1°506, 
fat ‘431, carbohydrates (including cellulose and non-nitrogenous ex- 
tractive) = 7°467. 

Experiments with sheep were also conducted simultaneously with 
the foregoing. As a result of these, it was found that the following 
mean percentage of the proximate constituents of six kinds of meadow- 
hay, rich in protein and cellulose, were digested, the daily ration being . 
1,250 grams :— 

Dry Organic Non-free 
matter. matter. Protein. Fat. Cellulose. extractive. 


Mean.... 63°08 64°65 66°26 63°47 60°51 67°48 


Contrasting these coefficients with those determined for the horse 
(periods I and III, mean), it is clear that, contrary to the generally 
received opinion, the digestive power of the horse for the protein and 
non-nitrogenous extractive of the hay here used is not inferior to that 
of the sheep, whilst considerable differences are observed for fat and 
cellulose, especially the latter. The ratio of nitrogenous to non- 
nitrogenous digested matters was, in the experiments with sheep, 
1: 6°4, in those with the horse 1 : 5°63; the lower ratio in the former 
case being chiefly due to the greater digestive power of the sheep for 
fat and cellulose. 

In other experiments with sheep, the daily food consisted of 1 kilo. 
meadow-hay and } kilo. oats and of # kilo. hay and } kilo. oats, the 
ratio of oats to hay being the same as in periods II and V of the 
experiments with the horse. The percentage of each food constituent 
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digested was nearly the same in both series of experiments, the 
following being the mean coefficients calculated for oats alone :— 


Dry Organic Non-free 
substance. substance. Protein. Fat. Cellulose. extractive. 


73°03 74°08 86°24 80°72 26°56 78°62 


Contrasting these numbers with those determined for the horse 
(see above), it is evident that a concentrated food, such as well-formed 
oats, is equally well assimilated by the horse and by ruminants. The 
same probably holds true for green food (fresh grass), but not for the 
same fodder in a more advanced stage of growth (straw), which, 
although apparently not digested by the horse, is largely assimilated 
by ruminants (oxen and sheep). 

In the experiments described in the authors’ second paper, the horse 
was caused to perform a small daily amount of work (= 465,020 kilo- 
grammeters) measured by the dynamometer. The object here was to 
ascertain whether the digestion coefficients are influenced by the 
weight of food administered. Lucerne and meadow-hay were accord- 
ingly given, separately and in varying quantities, to the horse and to 
sheep. It was then found that with the horse the digestion coefii- 
cients, so far from diminishing, actually increased slightly and regu- 
larly with the quantity of fodder taken; with the sheep under the 
same circumstances they remained nearly constant, the variations not 
being well marked. Many interesting details are given by the authors, 
who purpose continuing these experiments. Ch. B. 


On the Products of Tissue Metamorphosis contained in the 
Feces of Pigs, and their influence on the results of Digestion 
Experiments. By E. Hetpen (Landw. Versuchs-Stat., xx, 180— 
185).—The ordinary method of determining the digestibility of food 
does not take account of those constituents of the feces which are the 
result of tissue and other changes, for example, epithelium, mucus 
and bile; and hence a possible source of error. It has already been 
shown that the error thus introduced may be neglected in the case of 
the sheep and ox. It is probably of little importance also in that of 
the pig; as epithelium and mucus are nearly absent from the feces of 
that animal, so that it is only necessary to estimate the excreted 
biliary matters. This the author has attempted to do by making 
successively ethereal, alcoholic, and aqueous extracts of the feces. 
The nitrogen of the ethereal extract is taken as a measure of the con- 
tained bile products, the remainder consisting of cholesterin and fat, 
the latter partly derived directly from the food. In the alcoholic ex- 
tract, the bile products (cholic and hyoglycocholic acids) are deter- 
mined by estimating the total nitrogen and sodium of the ash, the 
latter existing solely in combination with bile acids. 

The sulphur of the aqueous extract affords a measure of the taurin, 
its nitrogen being partly derived from undigested albumin. 

The following table gives the digestion-coefficients of the pig for 
different foods, and also the coefficients as corrected by the author :— 
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Milk. Potatoes. Milk, maize, 
and potatoes. 


Cor. Cor. Cor. 
Dry matter..... 95°14 94°0 | 96°96 97°74 
Protein 96 -06 72°12 | 76°49 81°31 


Non - nitroge - : i ; 
nous matters . 98°9 99°04 | 96°63 97°18 


— 38°82 | 45°56 45°56 
64°47 67°72 | 90°64 61°02 


Ch. B. 


Deportment of the Shells of Hen’s Eggs during Incubation. 
By C. Voir (Zeits. f. Biologie, xiii, 518—526).—It is stated on the 
authority of Prout and others, that the lime necessary for the forma- 
tion of the skeleton of the young chicken is partly derived from the 
egg-shell. The author has now ascertained by careful analyses, firstly, 
that no lime is withdrawn from the shell during incubation, and 
secondly, that the small quantity of lime (35 milligrams) and other 
mineral matters contained in the chick is fully accounted for by the 
mineral constituents of the yolk and albumin of the egg. 

It has also been stated that the free phosphoric acid found in the 
ash of the yolk must be neutralised by the lime of the shell, in order 
to render possible the formation of alkaline blood. This free acid, 
however, the author shows to be entirely derived from the lecithin of 
the yolk. If the yolk be exhausted with ether and alcohol, the re- 
maining white mass gives a perfectly neutral ash. The alkalinity of 
the blood of the chick is due to the alkalis of the albumin. 

Ch. B. 

Behaviour of Uric Acid absorbed by the Intestinal Canal of 
the Dog. By E. Satxowski (Zeits. f. Biologie, xiii, 527—529).— 
A reply to the remarks of Ludwig Feder (same Journal, xiii, 297) on 
the author’s paper on this subject (Deut. Chem. Ges. Ber., ix, 719). 

Ch. B. 

On the Processes of Decomposition. By M. Newck1 (Deut. 
Chem. Ges. Ber., x, 1032—1034).—The author, alluding to Briegel’s 
work, says that the occurrence of numerous substances (indol, skatol, 
phenol) in normal urine is now intelligible, as they originate from 
the albumin in the intestine. Indol is no longer a substance without 
analogue, for skatol resembles it in all respects in its chemical com- 
portment. Probably, also, skatol as well as indol, is formed by the 
action of fused potash on albumin. 

The author does not believe that injections of indol prepared exactly 
according to his method would have occasioned the excretion of phenol 
in the urine, and thinks that Salkowski must have used crude indol, as 
it remains when the ethereal solution is evaporated. He recommends 
pancreas as the cheapest and most productive source of indol. 

E. C. B. 


Action of Glycerin on the Animal Organism. By P. Piész 
(Pfluger’s Archiv. f. Physiol., xvi, 153—156).—The investigations of 
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Luchsinger having shown that the decomposition of glycerin in the 
animal organism bears a close relation to the formation of glycogen, 
additional interest has been given to this subject. It would appear 
from the author’s experiments, that after large doses of glycerin have 
been administered, a body of energetic reducing power is formed in the 
urine, which however cannot be isolated. 

The urine containing this body reduces alkaline solutions of the 
oxides of copper, bismuth, and silver, and if the quantity be large, the 
precipitation of cuprous oxide is immediate ; even when it is present in 
but small quantities, reduction takes place slowly in the cold. 

The solution of the new compound becomes brown when heated 
with soda, resembling grape sugar in this respect. It differs from it 
however in not undergoing fermentation, and in being optically in- 
active. It is also apparently more easily split up and more energetic 
in its reducing power than sugar. It is soluble in alcohol, insoluble 
in ether. _ 

This substance is probably identical with that obtained by Berthelot 
from glycerin by fermentation with testicular tissue, and regarded by 
him as sugar, but shown by others to be optically inactive and unfer- 
mentable. Its exact nature is not known, but it is probably an alde- 
hyde of glycerin: this hypothesis would also account for its conversion 
into glycogen by reduction of the glycerin, C,;H,Os, into its first alde- 
hyde, C3;H,O;, and subsequent condensation and separation of the 
elements of water, whereby the compound C,H,.O; might be produced. 

In large doses glycerin has a deleterious effect on the organism, the 
results of which have been described by Dujardin-Beaumetz and 
Audige (Union Medicale, 1876). F. J. L. 


Physiological Action of Curare-poison. By G. CoLasantl 
(Pfliiger’s Archiv. f. Physiol., xvi, 157—172).—The author’s experi- 
ments tend to show that the power of curare in modifying the processes 
of oxidation is an indirect action due to its neutralising the influence 
of the central nervous system on the voluntary muscles. 

They also point to the important fact that the central nervous 
system is a far more powerful exciter of metabolism than is generally 
supposed. F. J. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Glycerin on the Processes of Fermentation. By 
I. Munx (Pol. Notizblatt, 32, 269, and Chem. Centr., 1877, 678).—The 
addition of glycerin, the author finds, retards the lactic and alcoholic 
fermentations. One-tifth of glycerin added to milk at a temperature 
of 15° to 20° prevents it from turning sour for eight or ten days. One- 
half or one-third of glycerin at the same temperature postponed the 
fermentation of milk for six or seven weeks. At higher temperatures 
larger quantities of glycerin are needed to produce the same results. 
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The formation of hydrocyanic acid from amygdalin and emulsin is 
also retarded by glycerin. E. C. B. 


Researches on the Intracellular Alcoholic Fermentation of 
Plants. By A. Muntz (Compt. rend., lxxxvi, 49).—Lechartier 
and Bellamy have shown that certain fruits, leaves and roots, under 
the influence of oxygen, become the seat of an alcoholic fermentation, 
characterised by the evolution of carbonic acid, without the appear- 
ance in the tissues of alcohol plant-cells. From these and other ex- 
periments, Pasteur considered that if plants could continue to live in 
an atmosphere of carbonic acid, they would become ferments for 
sugar. 

The author has repeated the experiments with some modifications. 

The plant, not removed from the soil, was covered with a large bell- 
glass, and the oxygen removed by means of potassium pyrogallate. 
Kach experiment was performed on three similar plants; the first was 
left in the open air, the other two were left in the atmosphere of 
nitrogen for twelve to forty-eight hours. At the end of that time, one 
of them was examined for alcohol, and the other exposed to the air, 
to ascertain whether any deleterious effect had been exercised by the 
nitrogen. 

The alcohol in the plants was found by fractional distillation and 
conversion into iodoform, which was detected by means of the micro- 
scope. 

It was not thought necessary to search for microscopic organisms 
which might have progluced alcohol; firstly, on account of the short 
duration of the experiment; and secondly, because the plants which 
were returned to the air always remained perfectly healthy, which 
would not have happened if they had contained mycoderms. 

The experiments were conducted on vine-branches covered with 
leaves, on beets in various stages of development (the leaves and roots 
were examined separately), on maize, cabbage, chicory, purslain, 
nettles, &c. All the experiments gave the same results. 

(1.) The plants preserved in the air gave no trace of alcohol. 

(2.) The plants placed in nitrogen gave very appreciable quantities 
. alcohol, sometimes amounting to +55th of the total weight of the 
plants. 

(3.) The plants returned to the air remained perfectly healthy. 

These experiments show that the living cell in the higher plants is 
capable, in the absence of oxygen, of acting like the cells of fungi, in 
producing a true alcoholic fermentation. C. W. W. 


Analytical Chemistry. 


A New Substitute for Litmus in Titration. By W. v. MILLER 
(Deut. Chem. Ges. Ber., xi, 460—461).—Aqueous solutions of William, 
Thomas and Dower’s new colouring matter, tropioline, exhibit a 
striking change of colour from yellow to red on the addition of acids. 


528 ABSTRACTS OF CHEMICAL PAPERS. 


The author recommends the use of this body as a substitute for litmus in 
alkalimetry, not only for the delicacy of the above reaction, but also 
for its being uninfluenced by acid carbonates and free carbonic acid, 
and also by normal metallic salts, which redden litmus. OC. F. C. 


Estimation of the Mineral Matter in Paper. By C. Wurs- 
TER (Dingl. polyt. J., ecxxvii, 179—184).—A point of great import- 
ance in the manufacture of paper is to ascertain the loss of material in 
its passage from the raw state to that of the manufactured article. The 
results of a few experiments have been generally adopted in calculating 
all papers; and although this, in the case of similar kinds of paper, 
glazed to the same extent, possessing the same colours and same mineral 
constituents, gives fair results, yet the method is unsatisfactory when 
the most varied kinds of papers are manufactured from different kinds 
of materials. For the purpose of cheapening paper, manufacturers 
have been in the habit of adding large quantities of mineral matter, 
filling-stuff (Fillstoff) as it is called, to increase the weight, and 
thereby diminish the price of the paper. A few analyses settled the 
amount of mineral matter or filling-stuff taken up by papers, and this 
has been taken in all calculations of price; but, owing to negligence of 
the workmen, occasionally no filling-stuff is added; moreover varying 
quantities of it are taken up by paper, dependent on the nature of the 
pulp, sizing of paper, &c. An analysis of each kind of paper is therefore 
necessary, not only to fix fairly the price of the paper, but to control the 
operation of making, so that a negligent workman may be detected if 
he has forgotten to add the filling material. ‘ 

The method of determining the ash is to take 1 gram of paper, roll 
it up, and wind a spiral of platinum wire around it, which spiral is 
supported by the two ends of the wire in a horizontal position. The 
paper is then burnt by a spirit lamp over a sheet of paper in the usual 
way. The water in kaolin and gypsum is not driven out by this 
method unless the heat be too high, so the ash gives at once the 
amount of filling matter introduced. The same is the case with tinted 
papers. The author also proposes analyses of the materials (straw, 
old paper, &c., and new linen rag) used in making paper, in conse- 
quence of the amount of mineral matter, starch, &c., to be found in 
them. From these analyses a correct view of their value may be ob- 
tained. The following are some of the analyses :— 


Dried. Ash. 
Unglazed paper ; 0°025 = 0°83 per cent. 
Red blotting paper from red rags.. 2° 00215 = 0°83 _—_—,, 
Blue blotting paper from blue rags. : 00210 = 0°81 _ ~~, 
Unglazed paper from boiled, but not 
bleached, coloured rags ‘ 0027 =107 =, 
Pine wood : ° 0013 = 0-408 _s,, 


Woody matter from various factories in form of pulp, dried in air— 


1. 2°558 gave 0°0055 ash, or 0°21 per cent. 
2. 2°356 ,, 0-009 » O88 »w 
38.1:7155 ,, 0006 ,, 034 ,, 
4.1812 ,, 0004 , 022 ,, 
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Paper with brown glaze, without addition of filling matter— 


1. 1:790 gave 0°031 ash, or 1°7 per cent. 
2.2189 , 0038 , j&17 ,, 


_Paper with white glaze and without filling matter, still dried in 
air— 

1. 2°212 gave 0°03 ash, or 1°3 per cent. 

2.1549 , 0020 , 13 =, 
3. 0°0505 ,, 0015 , 15, 8. 


Estimation of Copper and Sulphur in Iron Pyrites. By 
FRESENIUS (Dingl. polyt. J., cexxvii, 97—98; and Zeitschr. f. Anal. 
Chem., 1877, 335).—In the analysis of iron pyrites it is advisable to 
estimate first the moisture in the pyrites and calcined ore, and then to 
determine the sulphur and copper in specimens dried at 100°. 

The determinations of moisture are made at 100°, on 25 grams of 
pyrites or 10 grams of calcined pyrites, without being pulverised. 

Carefully pulverised samples of the pyrites, calcined and uncalcined, 
are taken and dried at 100°. For the estimation of the copper in the 
uncalcined ore, 5 grams are warmed in a flask with 6 or 7 c.c. nitric 
acid of 1°17 sp. gr., and about 20 c.c. of concentrated sulphuric acid 
are added gradually until the action is over. The ore is digested 
for some time at a gentle heat, and the contents of the flask poured 
into an evaporating basin, and evaporated nearly to dryness: 20 c.c. of 
sulphuric acid (1:12 sp. gr.) are then added. After being warmed it 
is diluted with water, and filtered into a boiling flask of 500 c.c. 
capacity. The residue is dried and ignited, and then boiled with aqua 
regia, evaporated to dryness, and treated with 5 c.c. of hydrochloric 
acid. After dilution, the solution of lead chloride containing copper 
is filtered off into the 500 e.c. flask, and diluted up to 400 c.c. 

Calcined ore is treated thus :—3°5 to 4 grams are heated with 24 c.c. 
of sulphuric acid and 6 c.c. of nitric, until all the soluble matter is 
dissolved ; the solution is diluted and filtered; the residue washed, dried, 
and ignited, and boiled with 1 c.c. hydrochloric acid and a few drops 
of nitric, and evaporated. 2 c.c. of hydrochloric acid are then added, 
and the solution filtered with the rest. This is diluted to 400 c.c. 

The solutions thus obtained are precipitated with sulphuretted hy- 
drogen and filtered. The precipitate is collected, dried, and burnt in 
the usual way; it is then heated with 5 c.c. of nitric acid of 12 sp. 
gr., diluted, and filtered into an evaporating basin. The residue is 
washed and again ignited, and heated with 2 c.c. of nitric acid, and 
filtered into the chief solution. The solution thus obtained is then 
treated with dilute sulphuric acid (1: 5), evaporated on the water- 
bath until all the nitric acid is destroyed ; a little water is then added, 
and the lead sulphate collected on a filter and washed. The copper 
sulphide is precipitated by sulphuretted hydrogen at 70°, washed, 
dried, and heated to redness, mixed with sulphur, ignited in hydrogen, 
and weighed. 

In estimating the sulphur in the uncalcined pyrites, 0°5 gram is 
mixed in a crucible with 10 grams of a mixture of 2 parts of Na,CO, 
and i part KNO;. A layer of the latter mixture is then spread over 
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the surface, and the whole heated strongly by a flame free from sul- 
phur, such as that of a spirit lamp. When the reaction is complete, 
the mass is allowed to cool, dissolved in hot water, and carbonic acid 
passed through to precipitate lead. The solution is filtered, the residue 
heated with pure soda and filtered. The filtrate is acidified with 
hydrochloric acid, and evaporated several times with the same acid to 
get rid of the nitric acid. The residue is then moistened with hydro- 
chloric acid dissolved in boiling water and filtered, and the sulphuric 
acid precipitated by barium chloride in the usual way. 

When calcined pyrites is taken, 1 gram is fused with 5 grams of a 
mixture of 4 parts Na,CO; and 1 of KNOQ3. S. 


Estimation of Silver and Gold in Cupeiled Silver. By 
O. Linpemann (Dingl. polyt. J., cexxvi, 66—70).—The author 
employs the thiocyanate method of determining the silver, and the 
the entire process may be described thus :—About 10 grams of granu- 
lated silver are weighed out and placed in an assay flask of 250 c.c. 
capacity. 50 c.c. of nitric acid free from chlorine are added, and the 
whole heated until red fumes cease to come off. When the gold has 
settled to the bottom the silver solution is poured into a litre flask. 
More nitric acid is added to the gold, and heat applied. This is also 
decanted into the litre flask. The gold is then carefully washed with 
distilled water until the decanted fluid gives no trace of silver. The 
assay flask is then filled with water, a porcelain crucible placed over it, 
and the whole inverted. 

The gold settles into the crucible, and with practice, by care- 
fully removing the flask, the gold can be left in the crucible. It is 
then dried and weighed. The litre flask containing the silver solution 
is filled up to one litre exactly, 50 c.c. are taken, and the silver is 
estimated with a normal solution of potassium thiocyanate. 

To ensure accuracy, the same pipette and burette and the same litre 
flask are always employed, both with the test solution of silver for 
titration of the sulphocyanide, as well as for the analyses. The author 
gives examples of analyses. Nos. 3 and 5 contained some lead, and 
this interfered with the estimation of the silver. 


Amount of sulpho- . : 
Silver used cyanide used to 50 c.c. Pach page oi 
= 20 


dissolved to | Yield of gold. of sol. 100 c.c. 


ay contained in the quantity 
— a dissolved. 


.| Per cent. Ce Mgm. Per cent. 


0°289 93 -976 
0 +302 y 93 °735 
0 °732 86 083 
0 °320 95 °039 
0 °232 91 604 


s. 
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The Value of Cupric Acetate (and Formate) as a Delicate 
Test for Grape-sugar. By W. MUuwer (Pfluger’s Archiv. f. Phy- 
siol., xvi, 551—561).—Barfoed has shown (this Journal [2], xi, 
1163) that a solution of cupric acetate is reduced by grape-sugar at 
the ordinary temperature, and that in the presence of free acetic acid 
it can be used. at a boiling temperature to detect grape-sugar when 
occurring with dextrin, milk-sugar, and cane-sugar. 

The author has examined the delicacy of this test, with the primary 
object of applying it to the detection of grape-sugar in urine. With 
pure grape-sugar and an aqueous solution of cupric acetate, the reac- 
tion is not sensitive at the ordinary temperature. It is very delicate 
at 45°, when a 4 per cent. solution of cupric acetate will detect °000234 
gram of grape-sugar in 3 c.c. of liquid, or ;3; per cent. The reduc- 
tion, however, is slow, about 20 hours being required to show this 
quantity of sugar. 

The results obtained by Barfoed are confirmed as to the delicacy of 
the reaction which occurs between grape-sugar and an acetic acid 
solution of cupric acetate. The action of dextrin, &c., on this solution 
was not examined. 

The original test is thus modified. The grape sugar solution is 
boiled for {—2 minutes with }—1 c.c. of a solution containing 4 per 
cent. of cupric acetate and 1 per cent. of free acetic acid. Prolonged 
boiling must be avoided. Thus followed, the test will readily detect 
vz per cent. and even 3, per cent. of grape-sugar. Cupric formate is 
of no value as a delicate test for grape-sugar. A. J. C. 


Behaviour of Normal Urine to Cupric Acetate and Sulphate, 
and to a Solution of Cupric Acetate Containing free Acetic 
Acid. By W. Miitier (Pfluger’s Archiv. f. Physiol., xvi, 562— 
566).—Normal urine contains substances other than uric acid and the 
alleged trace of sugar, which are capable of reducing cupric acetate 
and sulphate at the ordinary temperature, and an acetic acid solution 
of cupric acetate at a higher temperature, thus rendering these re- 
agents of no value as a means of detecting grape-sugar in urine. 

A. J. C. 

Volumetric Estimation of Sugar in Human Urine and in 
Animal Liquids. By W. Miuuer and J. Hacen (Pijliiger’s Archiv. 
J. Physiol., xvi, 567—603).—Knapp’s method for determining sugar 
is preferred by the authors to all others. The standard liquid is pre- 
pared by dissolving 10 grams of pure, dry, mercuric cyanide in water, 
adding i00 c.c. of sodium hydrate solution, sp. gr. = 1145, and 
diluting to 1000 c.c.: 10 c.c. = 25 mgm. grape-sugar. 

10 c.c. of the liquid, diluted with 20—30 c.c. water, are heated to 
incipient boiling; the urine (diluted generally five or ten times) is run 
in from a burette, until the whole of the mercury is precipitated. 
When the precipitate has settled, a drop of the supernatant liquid, 
which has a more or less yellow tint, is transferred by means of 
a capillary tube to a piece of thin, pure-white filter paper (fine 
Swedish is to be preferred). The paper is held, first, over a bottle 
containing strong hydrochloric acid, and then over concentrated sul- 
phuretted hydrogen solution. The slightest trace of mercury is shown 
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by the production of a light-brown or yellow stain. It is well to 
place a drop of the original liquid beside that which has been sub- 
jected to the action of hydrochloric acid and sulphuretted hydrogen, 
for comparison. In this way it is easy to detect the very slightest 
trace of mercury in solution in the liquid. By comparing Knapp’s 
process with Fehling’s in the case of urines containing so much sugar 
that no cuprous oxide remained in solution after filtration, it was 
found that both were equally applicable and equally exact; but when 
the amount of sugar fell below 0°5—0°7 per cent., Fehling’s process 
ceased to give trustworthy results: on addition of the urine, the test- 
liquid became turbid, then greenish, then of a sherry-brown colour, 
and finally exhibited a faint yellowish opalescence by reflected light. 
The sherry-brown colour was due to dissolved cuprous hydrate, the 
opalescence, to finely-divided particles of the same substance, which 
remained suspended in the liquid, and could not be removed by 
filtration, even after the liquid had remained at rest for hours. There 
is a certain limit in the amount of sugar, above which a clear, and 
under which a turbid filtrate is invariably obtained in the use of 
Fehling’s method. This limit is about 0°5 per cent. Knapp’s method, 
on the other hand, is available for exact determination when the 
amount of sugar falls to 0°1 per cent., or even less. Attempts were 
made to render Fehling’s method applicable for urine containing less 
than 0°5 per cent. of sugar by diluting the urine considerably, and 
thus decreasing the relative amount of those substances which prevent 
precipitation of the cuprous hydrate, but the results were unsatis- 
factory. It is, however, true that cuprous hydrate settles more readily 
in a dilute, than in a concentrated liquid, other things being equal. 

Claude Bernard has supposed that by varying the amount of alkali 
in Fehling’s liquid, good results might be obtained with urines con- 
taining varying amounts of sugar. The authors find that by decreasing 
the amount of alkali, the amount of suspended cuprous hydrate, rela- 
tively to that held in solution, increases; but that by varying the 
alkali, the limit of sugar below which the method of Fehling ceases to 
give satisfactory results is not materially altered. 

The addition of lead acetate, to carry down the suspended cuprous 
hydrate, was tried, but without satisfactory results. If too much 
acetate is added, portions of the sugar are liable to undergo precipi- 
tation ; if too little, the cuprous hydrate remains in suspension. 

The reason why a clear filtrate, free from cuprous hydrate, is ob- 
tained in Fehling’s process, only when the amount of sugar passes a 
certain limit, is to be found in the relation between the amounts of 
sugar and of those substances which dissolve, or prevent precipitation 
of cuprous hydrate. The exact nature of these substances has not yet 
been determined. 

Generally speaking, diabetic and non-diabetic urines, containing 
sugar, show no marked difference in their behaviour towards Fehling’s 
liquid. As a general rule, diabetic urine can be titrated by Fehling’s 
method when containing less sugar than could be exactly determined by 
the same process in a non-diabetic urine. This reason of this, according 
to the authors, is the presence of “‘ polyurie,” which may be present in 
a urine containing very little sugar. The presence of “ polyurie” is 
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proved by the authors’ experiments to render titration easy. The 
authors differ on this point from many eminent physiological chemists, 
who held that those substances which prevent the precipitation of 
cuprous hydrate are present in very small quantity in diabetic urines. 
This explanation is in accordance with the fact, that those urines 
which readily reduce Fehling’s liquid are light-coloured, whilst other 
urines have a dark colour. But this difference in colour is due—say 
the authors—merely to a difference in concentration. If the amount’ 
of sugar fall below a certain limit, and if ‘‘polyurie” be absent, an 
exact determination of the sugar by Fehling’s process is not possible, 
no matter what the colour of the urine may be. 

In diabetic urine, the limit of sugar is lower because the urine is 
abnormally diluted, and hence all substances other than sugar are 
present in relatively smaller quantity than in normal urine. If normal 
urine be diluted, the proportion of sugar to other substances remains 
unaltered. 

Knapp’s method is to be preferred to that of Fehling for the follow- 
ing reasons ; the test-liquid is very easily prepared ; it does not alter on 
keeping; the method is applicable in all cases; the mercury settles 
quickly, and does not again redissolve (cuprous hydrate frequently 
passes into solution after precipitation), and no filtration is required. 
(Direct experiments of the authors show that many filtering papers, 
on treatment with warm water, yield a liquid which reduces Fehling’s 
solution.) Knapp’s process renders it possible to determine the total 
amount of reducing substances in urine. It does not determine the 
sugar only; for the purpose for which it is designed, the process is as 
good as can be desired. Bodies other than sugar, possessing the 
power of reducing both Fehling’s and Knapp’s liquids, are generally 
present in animal liquids; but the exact amount of these bodies in 
urines and in other liquids is not known: exact information on this 
point is a desideratum. The authors’ experiments on alcoholic solu- 
tions of the muscles of a diabetic subject showed the presence of 
about 0°3 per cent. of a substance or substances, capable of exerting 
reducing action on the test-liquid : sugar was absent from the muscular 
extracts examined. 

Both Fehling’s and Knapp’s methods are applicable to the deter- 
mination of sugar in urine containing not more than 0°2 per cent. of 
albumin. If very exact results be required, it is, however, better to 
remove the albumin before titration; Knapp’s method gives better 
results than Fehling’s. If the amount of albumin exceed 0:2 per cent., 
titration by Fehling’s process becomes impossible, because cuprous 
hydrate remains suspended in the filtrate and cannot be removed. 
Knapp’s process is still applicable under these conditions, but the 
mercury settles very slowly. It is, therefore, always advisable to 
remove albumin when present in quantity exceeding 0°2 per cent., 
before determining sugar by either process. 

M. M. P. M. 


Estimation of Nitrogen in Plant Albuminoids. By H. 
RitTHAUSEN (Pfliiger’s Archiv. f. Physiol., xvi, 203—301). — The 
author has carefully tested the methods of Dumas and of Will and 
Varrentrapp. The former alone gives satisfactory results. The 
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analyses were carried out in a stream of carbon dioxide, produced by 
heating acid sodium carbonate, and purifying the gas. 
M. M. P. M. 


Estimation of Acids in Oil. By E. Grtssuer (Dingl. polyt. J, 
cexxvii, 92—93).—The oil to be tested is diluted with twice its 
volume of ether, a drop or two of rosolic acid added, and the amount 
of acidity determined by titration with a standard solution of potassium 

S. 


hydrate. 


Analyses of French Wines. By E. Houparrt (Bull. Soc. Chim. 
[2], xxvii, 551—553).—The paper is accompanied by a table giving 
the analyses of a number of French wines. The author remarks that 
the weight of extract obtained is affected by the mode of drying, the 
time, and even the nature of the vessels. Thus, the same quantity of 
the same wine dried during the same length of time and in vessels of 
the same capacity, yielded the following weights of extract in the 
different vessels:—In thick porcelain dish, 19°60; in platinum dish, 
18°08; in platinum dish with calcined flint, 16°74. . R. 


Technical Chemistry. 


Soda Manufacture. By W. We tpon (Chem. Centr., 1878, 109— 
110).—Sodium sulphate is melted in a Siemens’ regeneration furnace, 
and poured on to the requisite amount of red-hot coal contained in a 
revolving furnace, the inside of which is protected from the action of 
the molten sodium sulphide by a thick layer of compressed magnesia, 
coke, or graphite. The carbon dioxide set free during the process is 
collected in gasometers, and used in the manufacture of sodium bicar- 
bonate. The sodium sulphide is converted into caustic soda by the 
action of superheated steam. The silicate and phosphate of soda are 
made by heating a mixture of the sulphide with silica, or with alumi- 
nium phosphate, in a current of superheated steam. 

Sodium bicarbonate separates out, when carbonic acid is passed 
into a cold solution containing 12°20 per cent. of sodium sulphide. 
The carbonate is obtained by calcining the bicarbonate. 

W. C. W. 


Soluble Glass. By R. Mgyer (Dingl. polyt. J., ccxxvii, 280— 
289).—The author proposes the application of soluble glass for 
scouring of cotton goods, in order to remove fatty and other matters 
before dyeing. A very dilute solution acts much more energetically 
than a relatively concentrated soda solution. The application of clay 
is rendered unnecessary, and the time occupied by the process is 
much shortened. 

The author has examined Liebig’s process for the preparation of 
soluble glass by treating infusorial earth with potash or soda-lye. 
Three samples of infusorial earth from (A) Liineburg, (B) Unterliiss, 
and (C) unknown locality, respectively were examined by heating with 
soda lye and the dissolved silica determined. 
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A. Washed, white, 71°4 per cent. ; unwashed, 62°3 per cent; “ green 
infusorial earth,” 444 per cent. 

B. Washed, white, 76°7 per cent.; unwashed, white, 58°0 per cent. ; 
unwashed, grey, 44°2 per cent. 

C. Washed, white, 76°4 per cent.; unwashed, white, 59°8 per cent. ; 
unwashed, grey, 48°7 per cent. 


Two samples of soluble glass were analysed, with the following 
result :— 


60 by diff, 1:7 
Al.0; + Fe,0; 0-60 


99°25 100-00 


Sodium silicate 29°97 35°9 corresponding to 


Attempts were made to form a silicate as rich in silica as I by 
heating an excess of infusorial earth with soda-lye; the highest silicate 
obtained contained SiO, 73°86, Na,O 26°14. When amorphous silica 
in excess was used, very acid silicates containing 79°79 and 80°90 per 
cent. of silica respectively were produced. This shows that the in- 
soluble constituents of infusorial earth act prejudicially in preventing 
the solution of the silica. 


Notes from the Laboratory of the Riga Polytechnic. By 
M. GuasEenapp (Dingl. polyt. J., eexxvii, 192—196).—1. Bmployment 
of Calcined Dolomite for taking Casts—The dolomite experimented on 
was taken from the Middle Devonian, which is well developed in 
South Livland and Kurland. When dolomite is burnt to such an 
extent that the magnesium carbonate only is decomposed, a fair mortar 
is the result. Experiments with the East Baltic (Livland, &c.) dolo- 
mite gave an unsatisfactory result, as the mortar did not set well. The 
composition of the dolomite was as follows :— 


CaCO;. MgCO;. FeCO;. Al,O;. Silicate and sand. 
55°23 41°64 0°58 0°12 2°63 = 100°20. 


In further experiments the dolomite was calcined until all the car- 
bonic acid was expelled. When the product was pulverised and mixed 
with water, it united readily with it after the lapse of five or ten 
minutes, with development of much heat, and set so firmly that it 
could not be scratched by the finger-nail. When proportions of 100 of 


536 ABSTRACTS OF CHEMICAL PAPERS. 


calcined dolomite to 70 of water were mixed, the temperature rose 
from 15° to 75°. The water and dolomite can be mixed to such a con- 
sistency that it may easily take the place of gypsum for taking casts. 
The cast cannot be removed for some days, as the setting occupies 
some time. 

2. Production of a Black Oil Paint for Wood and Iron.—100 parts by 
weight of linseed oil varnish, made from lead preparation, are heated, 
and then 15 parts of litharge or red lead slowly added. When this is 
dissolved by aid of stirring, 1:5 parts of flowers of sulphur are thrown 
in, and the whole constantly stirred to cause the union of the lead and 
sulphur ; then 2 parts of litharge are again added. After cooling, the 
paint is diluted by admixture of turpentine to the proper consistency. 
The paint has a good covering power or body, and the colour is some- 
what grayish in appearance. It is necessary to have excess of lead, 
and the above proportions ensure this. 

3. Formation of Ammonium-magnesium Sulphate in Gas Purifying.— 
The author’s attention was directed to stalactites in a cellar at the gas 
works of Riga, and he found these stalactites, which were yellowish- 
white and transparent, to have the following composition :— 


MgO. (NH,),0. SO;. H,O (difference). 
10°96 14°28 44°53 30°23 = 100°00 


This corresponds to the salt (NH,).SO,.MgSO, + 6H.O. The lime 
used in purifying contained large quantities of magnesia, and from 
this source the magnesium in the salts was derived. 8. 


Cohesive Power of Clays. By C. Biscuorr (Dingl. polyt. J., 
ecxxvi, 195—205).—The cohesive power (Bindevermégen) of clays 
rests on their power of taking up pulverised or large-grained portions of 
foreign matter after it has been moistened with water, and forming a 
substance of certain strength and structure on drying. This power 
can be estimated only by experimental methods. One method is to 
mix the dry clay with 1, 2, 3, &c., times its volume of fine quartz 
powder, which must be of an equal degree of fineness. After 
thorough mixing, the results are formed into small cylinders, which 
are then dried and numbered 1, 2, 3, &c., according to the amount of 
sand added. The cylinders when cold are then rubbed gently with the 
index finger, and at last one cylinder is obtained which allows of small 
portions or grams to be rubbed off. This number expresses the agglu- 
tinative power cf the clay. This method is open to the objection that 
it is the pressure of the finger which operates, and not the resistance 
of the clay, so that an incorrect result is obtained. Beurath (Glas- 
fabrikation, p. 78) proposes a horsehair pencil as a substitute. ‘The 
author has improved on this by suggesting a brush of pig’s bristles. 
This receives a quick backward and forward motion by being placed 
on an axle worked by a wheel and the foot. The axle instead of re- 
ceiving a rotatory motion moves alternately in one direction and then 
in the other. The cylinders are presented to the brush in such a way 
that each receives the same pressure of the brush and an equal number 


of touches. 
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0:16 grams of clay are weighed out, and 1, 2, 3, &c., times its weight 
of pulverised sand, &c., added. The best Belgian clay was taken, and 
mixed with 10, 20, and 30 per cent. of poorer clay, viz., Saarau clay, 
sifted through a mesh of 1,296 per square centim. After drying at 100° 
and thoroughly mixing, 0°16 g. of each was taken and mixed with 10, 
11,12, 13, and 14 times its weight of sifted sand. The cylinders were 
then formed and dried at 100° to 120°. The amount of water to be 
added must be carefully regulated, but this comes by practice. The 
clay must mould easily, but must not be too soft. The cylinders were 
rubbed with a pencil of pig’s bristles, which was 2 cm. long and 1 cm. 
broad at the widest end. Each article received 50 strokes of the 
brush. The results were :—Clay without addition of Saarau clay: 
Nos. 10, 11, and 12 showed no signs of attack, or at least signs of but 
very faint action. Nos. 14 and 15 showed a slight concave surface 
when the brush had passed, and this surface being accepted as the cri- 
terion, the agglutinative power of the clay was set at 14 to 15. This 
new method gives a higher figure than the older methods, and so 
enlarges the scale for testing clays. 

Clay with 10 per cent. admixture gave No. 13 asa result. So 10 
per cent. admixture of a less good clay is perceptible by a decrease of 
2 in the scale. 

The sample with 20 per cent. of Saarau clay gave 11 to 12 as the 
number. ‘The sample with 30 per cent. gave 10. 

By this method the decrease in the quality of clay by 10 per cent. 
is easily perceptible. 

The agglutinative power of other clays was determined by this 
method, and gave— 


For Saarau clay, 3.  Zettlitz kaolin. 
Class II gave 6—7. Mihlheim clay. 
IV, 14. Griinstadt clay. 
¥ » & Clay from Oberkaufung. 
VI 13. Niederpleiss clay. 
VER « 3h 


Another method is to estimate the quantity of water taken up by the 
clay. Clay is placed on a filter and water poured over it; the excess 
of water can flow off. The result is then dried for an hour over sul- 
phuric acid. Experiments by the author seem to show, however, that 
the quantity of water taken up by the clay bears no direct relation to 
its agglutinative power, as some clays with less agglutinative power 
absorb more water than those with more. 

The author then mentions some methods carried out in practice. A 
bullet is made of clay, and this has to be pressed to half its diameter 
before cracking at the circumference. Threads or strings are forced 
through holes, and the length of the string before it breaks is the test 
of its cohesive power; or a long cylinder is formed into a ring, which 
must not crack in the process. 


Electrolytic Deposition of Nickel. By R. Kayser (Chem. 
Centr., 1878, 127).—The objects on which the nickel is to be deposited 
must be carefully cleaned, and placed in a bath containing 1 part of 

VOL. XXXIV. 2p 
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the double sulphate of nickel and ammonium to 20 parts of water. 
The nickel salt must be pure, and also the nickel anode, which should 
not be smaller than the article to be plated, and a strong current 
should be used. If the bath gets acid it must be neutralised by the 
addition of diluteammonia. In plating copper articles, the bath should 
contain 1 part of ammonium chloride to 100 of the nickel salt. 
W. C. W. 

Silver Plating. By RoseLzeur (Chem. Centr., 1878, 143).—Pre- 
cipitated silver chloride mixed with eighty times its weight of cream 
of tartar is added from time to time to boiling water contained in a 
copper vessel, in which the articles to be plated are immersed. If the 
bath does not work well, the articles are immersed for some seconds in 
a boiling solution of 100 grams silver nitrate, and 600 grams potassium 
cyanide, in 10 litres of water. This both increases the lustre and white- 
ness of the articles. 

Paste-plating.—The paste is prepared by grinding with a muller the 
tollowing substances in the dark :— 


Silver nitrate 
Acid potassium oxalate .... 
Cream of tartar 


or thus— 
Silver chloride 
Cream of tartar... 
Sodium chloride 


To apply this, a portion of the paste is mixed with a little water and 
vainted on the object to be plated, which must have been previously 
overed with a layer of gold so thin that the copper beneath can de- 
sompose the paste applied. After drying, the rose or green coloured 
paste is washed off in cold water. The whiteness and lustre are in- 
creased by immersion for a few seconds in a potassium cyanide solu- 
tion. This plating will bear the scratch-brush and polishing, and 
also oxidising ; in these respects the method is superior to that first 
described. 4. &. 


Phosphorus in Copper. By A. Lismann (Dingl. polyt. J., 
eexxvii, 278—280).—The author, in order to guard against the bad 
effects of overpoling, wraps amorphous phosphorus in thin sheet copper, 
and stirs it into the bath of molten copper before toughening. Experi- 
ments were made on a charge of 5,000 kilos. of Chili copper, with the 
following results :— 

Tenacity, Elongation, 
kilos. per square c.m. per cent. 
14°5 
14°5 
21°8 


I is the copper without admixture of phosphorus. 
II was prepared by strewing 200 grams of amorphous phosphorus 


TECHNICAL CHEMISTRY, 539 


upon 285 kilos. of the copper as it was being cast. This shows that 
the test piece did not differ from I. 

III was prepared as described above, by adding 1°5 kilos. of phos- 
phorus in ten portions, each wrapped in sheet copper, to about 1,400 
kilos. of copper, and incorporating by stirring. The tenacity was thus 
increased by one-eighth, and the product was quite free from honey- 
combing. } > 


Russian and American Kerosin and the Employment of 
Heavy Mineral Oils in Lamps. By K. Linenxo (Dingl. polyt. J., 
cexxvii, 78—82 and 161—166).—The district surrounding Baku, a 
city on the borders of the Caspian Sea, is the seat of the petroleum 
industry of the Caucasus. The regular extraction of this oil com- 
menced in 1872, and 65,000 tons of kerosin from 200,000 tons of raw 
petroleum is the annual production of this district at the present time ; 
but it could be greatly increased if there were more facilities for land 
transport, and if the oil compared more favourably with the American 
than it does. The crude oil of this district comes from springs not 
more than from 90 to 120 meters deep, and has a sp. gr. of 0°860 to 
0875 ; it yields only 33 to 35 per cent. of oil for lighting purposes ; the 
remaining naphtha-residue has lately come into request for raising 
steam in the steam-ships of the Lower Volga and the Caspian Sea. 

The refined oil of Baku is distinguished from the American by its 
higher sp. gr. at 14°, the former being 0820, the latter 0°800. This 
would not of itself be prejudicial, but it gives a smoky flame in the 
lamps. 

The author has made researches on the American and Russian oils, 
and gives the results. Three kinds were experimented on. The 3rd 
kind is the heavy kerosin, manufactured for Persian consumption; the 
2nd is an ordinary commercial variety; while No. 1 is prepared in 
small quantities only. No. 2 is a clear and slightly fluorescent liquid 
with a not disagreeable odour. The American varieties tested were of 
two kinds—1st, the ordinary variety, of a yellow colour; and 2nd, the 
high test. It also goes by the name of Australél and Oleophin. These 
were fractionally distilled under the same conditions with the follow- 
ing results (p. 540) :— 

From the table it can be seen that the hydrocarbons in the Russian 
oil are more volatile than those in the American. None of them have 
been obtained in a pure state. 

The author notes that the tar from the gas works at Kasan contains 
large quantities of benzene, anthracene, &c., and suggests that it could 
be worked up for colours. From his experiments he thinks that it 
will be impossible to get an oil from Russian petroleum equal to the 
American, and suggests that the lamps in which Russian oil is burnt 
should be made to suit the oil, as the oil cannot be made to suit the 
lamps. The author instituted many experiments with this view, and 
found that the bad qualities of heavy kerosin burn with a red and 
smoky flame in ordinary lamps, and as it does not pass easily up the 
wick, the flame grows gradually smaller and the wick requires frequent 
snuffing. Lengthening the glass cylinder caused the flame to become 
of a brilliant white, but it was not otherwise improved. By diminish- 
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ing the distance between the edge of the burner and the constriction 
from 18 mm. to 14 or 16 mm., oil of even 0°887 sp. gr. could be burnt 
with good results. Wagner and Goldschmidt of Berlin, and also 
Tanzler of the same city, have constructed lamps which allow of the 
depression of the cylinder by a screw; but even with these improve- 
ments the heavier kerosins do not burn well, probably on account of the 
wick. This difficulty may perhaps be overcome by altering the con- 
struction of the oil holder. 

The Mohring lamp, in which an ordinary cylindrical or conical 
glass without a constriction is used, will burn the heavier kerosins if a 
cap be placed at a short distance above the edge of the burner. The 
opening in the cap must be situated at a less distance above the burner 
than the constriction would have been, as otherwise the flame will 
smoke. In flat-wick lamps no special results were obtained. 8. 


Acidity of Beer. By Grizssmayver (Dingl. polyt. J., cexxvii, 
93—96).—This is the result of an examination into the qualities of 
different varieties of beer, to determine what degree of acidity should 
be allowed to pass by the Government. 

The annexed table gives mean results of many analyses, and in the 
last column the acidity-quotient or the percentage relation of the acid 
to the extract or solid matter is given :— 


: Lactic Normal Acidity 
Kinds of Beer. Extract. | “Acid |Alkaliused.| quotient. 


P Per cent. 
*23 
*20 
13 
"15 
"169 
‘170 
16 
13 
32 
27 
116 
"134 
178 
15 
‘ll 


o 
=} 
= 
° 


593 
246 
‘857 
“608 
618 
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Se eee 
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Pilsner ra one ncween 
Liesing - ee eesesess 
St. Max, Mirzen se sbeaws 
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Kulmbacher export......eesesees 
SID. « 60.00 0400 0060000600 
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The acid was determined by a tenth-normal solution of alkali, and all 
the acids are assumed to be lactic acid, so that 1 c.c. of normal-alkali 
solution = 0°09 of lactic acid, 100 c.c. of beer being taken for the 
experiment. 
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From the table it will be seen that the mean acidity-quotient for 
German beer is 2°869, whilst for English beer and stout it varies from 
2°17 to 9°5. The Belgian beer is uncommonly sour, and can only be 
drunk by natives. As the result of these analyses, the author, after 
excluding foreign beers, divides the German beer into two classes, 
lager or keeping-beer, and schenk- or draught-beer. The former 
should have a quotient 3°8, the latter 1:9. All beer overstepping 
these limits should, he thinks, be condemned and the sellers be liable 
to a penalty. S. 


Preparation of Artificial Champagne. By R. Hunnic (Chem. 
Centr., 1878, 110—112).—Genuine French champagne contains— 


Free acids. Alcohol. Sugar, § Glycerin. Extractive matter. 
0°6 8°5 8°5 0'8—1°0 12°5 per cent. 


For the manufacture of artificial champagne a wine of the Rheinpfalz 
Rheingau or Neckar is carefully freed from albuminoids by the addi- 
tion of tannic acid. Sufficient gelatin is then added to precipitate 
nine-tenths of the tannic acid. The wine is left at rest for eight days, 
then filtered through kaolin and charcoal, and flavoured by the addi- 
tion of sugar, tartaric acid, glycerin, and cognac or spirits of wine. 
To impart an agreeable aroma to the wine, extracts of violet, celery, 
heliotrope, jasmine, and jonquilles; vanillin, cumarin, oil of bitter 
almonds, and orange-blossom water may also be employed. The 
flavoured wine is filtered and saturated with carbonic acid under a 
pressure of five atmospheres. If a red wine is desired an alcoholic 
extract of bilberries is added. Sometimes the wine is not sufficiently 
“crémant;” this can be remedied by the addition of gum arabic and 
more glycerin. W. C. W. 


Nitrobenzene in Spirituous Liquors. By H. G. Deprunner 
(Chem. Centr., 1878, 157).—The author examined several samples of 
so-called genuine brandy which smelled strongly of bitter almonds. 
On distilling 250 c.c. on a water-bath, the residue was turbid and had 
a very strong odour of bitter almonds. Agitation with ether gave a 
liquid which yielded a yellow oil on evaporation, consisting of a mix- 
ture of nitrobenzene and amylalcohol. The presence of nitrobenzene 
was confirmed in various ways, as by converting it into azoxybenzene, 
aniline, &c. J. 


Coloured Sago. By G. C. Wirtstetn (Dingl. polyt. J., ecxxvii, 
93).—The author finds that the pearl-sago manufactured in Europe 
from potato-starch is coloured with iron oxide. The sago contained 
0°7 per cent. of ash, of which 0°4 was iron peroxide. , 


Testing Orange-flower Water. By E. Horrmann (Arch. 
Pharm. [3], ii, 229—232).—The red colour which is often produced 
in orange-flower water during dispensing is found to be due to minute 
suspended particles of some conifer. Spectroscopically the colour- 
ing matter resembles that of Phytolacca decandra and Beta vulgaris ; 
moreover, the colouring matter of these is changed to light yellow by 
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alkalis, which would be invisible when largely diluted, and to red by 
dilute acids, which also happens when orange-flower water is added to 
certain acid medicines. By filtration the water loses the property of 
becoming red. KE. W. P. 


Iron Salts as a Substitute for Tan in Dressing Hides. (Dingl. 
polyt. J., ccxxvii, 86—92, and 185—190.)—This memoir is the result 
of three years’ investigation into the possibility of replacing the ordi- 
nary substances used in tanning by salts of iron. It commences with 
a short account of the nature and object of tanning. It is stated that 
tanning is a species of dyeing, but with a different object in view—a 
result of surface attraction for different bodies, as tannin, &c., rather 
than any result of chemical affinity. The moist tissue of hides left 
without any preparation becomes rapidly decomposed; and if dried 
they become stiff and inelastic, in consequence of the filaments cohe- 
ring strongly together. The object of tanning is to enclose each fila- 
ment in a coating of matter which will prevent this cohesion. The 
coating of tanning also protects the filament or cell from decay. Many 
substances which must be colloidal or amorphous, possess this property, 
but few of them are capable of producing a useful leather. 

Recent studies and investigations have proved that certain salts 
of iron are capable, both on account of their physical and chemical 
properties, as well as on economic grounds, of being used for tanning. 
The preparation which gives the most satisfactory result is, according 

‘ to the description in the patent, produced in the following manner :— 
As much nitric acid is added to iron sulphate as is necessary for its 
complete oxidation. When the evolution of gas ceases, more iron sul- 
phate is added until the evolution of gas, which again takes place, 
ceases. The solution is now of a yellow-red colour, and more or less 
syrupy. On slow evaporation, a clear, transparent, deep reddish- 
yellow varnish, with a shade of orange, is left. The salt in this 
state has different qualities to that which comes into commerce. This 
latter salt is decomposed by boiling with water, whereas the one 
described above can be boiled even in solutions of 30° to 40° B. More- 
over it possesses the great advantage of being taken up to a greater 
degree hy hides. The thickest hide can be completely tanned within 
72 hours by this preparation. The cost of material was lds. 34d. per 
ewt., and the whole of the salt is useful for tanning. Vegetable tan- 
ning matters, which contain about 15 per cent. of active ingredient, 
costs £2 Os. 9d. per cwt., or about 25 times as much. The most diffi- 
cult hide can be tanned within a week by the iron method, whilst the 
ordinary methods take by the American system eight months, by the 
Germun, eighteen months. 

The only difficulty at first was the production of an article with a 
good colour. The first experiments gave a leather with a red colour, 
but a solution of sufficient strength was made, which gave the proper 
fawn-yellow colour to the leather. 

The influence of this material on the weight of the leather was the 
next question ; and in order to ascertain this the following method 
was employed. A portion of the raw skin was suspended in sulphuric 
ether, in which some pieces of calcium chloride were placed. After 
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the water of the skin had passed out, it was dried in a vacuum over 
sulphuric acid at 50°, and weighed. When tanned, this was found to 
increase 24°7 per cent. in weight: direct estimation of the amount of 
iron and sulphuric acid in the leather gave 26°4 per cent. The speci- 
men taken was a piece of calf’s skin. With thicker hides 100 parts 
by weight can take up 30, 40, 50, 60, to 80, and even 100 and 137 
parts of tanning salt. Ludwig Kester, of Giesing, near Munich, has 
made experiments on vegetable tanning matters, and gives the follow- 
ing :— 


Weight of 2 calf-| Increase of weight| Amount of Material 
skins, air dried. | during tanning. used in Tanning. 


1 part by 
Raw. |Finished.|Absolute.| Per cent. weight of air- 
dried skin. 


g. g- g- pts. by wght. 
Catechu....sseee- 984, 1435 45°8 2:1 
Pine bark ........ 971 1450 49°3 18 
Old oak bark ..... 973 1454 49 +4, 23 
Young ,, eine 972 1468 51:0 12 
Gall nuts ee 920 1430 55 *4 1 
Dividivi .........| 1005 1570 56 °2 2 
Tormentil........ 1064, 1699 59°7 8 
Mirobalans ...... 998 1622 62°5 2 
Dohra-bark....... 952 1599 68°0 2 
Sumach...... eeee| 1016 1717 69-0 4 


Be end cd ech 


Tanning by iron salt can, it will be seen from this table, give as 
good results, and present as little difficuity in this direction as the 
various substances detailed above. 

The last point noticed was that the dressing which follows the tan- 
ning, having been made to suit the leather prepared by the aid of 
vegetable tans, was found not to give good results with iron- 
tanned leather. The statement of a judge of such matters was, “it 
gives weight, but a hard and crackly leather of no special value.” 
This difficulty was overcome by treating the hide with fat and the 
so-called iron-soap after the tanning. Stearin and paraffin can be 
used for this purpose. The iron-soap is prepared by decomposing so- 
lutions of soap with the iron-salt previously mentioned. This iron- 
soap, with or without an addition of fat emulsion, is worked into the 
hide in a peculiarly constructed fulling-vat. 8. 
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General and Physical Chemistry. 


Variations in the Absorption Spectra of Colouring Matters. 
By — W. Voce. (Deut. Chem. Ges. Ber., xi, 622—624).—The author 
gives accurate descriptions of the absorption spectra of naphthalene 
red, obtained by examining it under various conditions, viz., in the 
solid form, in alcoholic and aqueous solutions, and diffused through 
the substance of paper, shellac, and gelatin. The spectra obtained 
under these circumstances vary considerably. C. F. C. 


Electrolysis with Evolution of Hydrogen at both Poles. 
By E. EusXsser (Deut. Chem. Ges. Ber., xi, 587—590).—The author 
has repeated his experiments on electrolysis, in which magnesium was 
used as the anode, and hydrogen was evolved at both poles. He con- 
firms his previous results (Ber., ix, 1818), which were called in question 
by Beetz (ibid., x, 118), and shows that the relation between the 
volume of hydrogen evolved at each pole is independent of the 
strength of the galvanic current, and, within certain limits, inde- 
pendent of the strength cf the solution. ww. G. W. 


The Magnetic Behaviour of Chemical Compounds. By G. 
WiepemANN (Phil. Mag.[ 5], ix, 161—174, and 276—291).—The inves- 
tigation of bodies by purely chemical or electrolytic methods necessarily 
involves a displacement or separation of atoms, so that it is only 
during or at the end of certain states of motion that it is possible to 
consider the manner in which the atoms were previously combined. 
The magnetic investigation of compounds, on the contrary, offers this 
advantage, that it is possible to study at least one physical property 
altogether characteristic of the individual atom, without any decom- 
position of the compound, and to draw conclusions respecting the 
behaviour of the atom, or constitution of the compound, which could 
never be deduced from the results obtained by either of the methods 
of investigation previously mentioned. 

The method of operating was briefly as follows:—A long and 
heavily-loaded wire, forming part of an ordinary torsion balance, was 
fitted a little above its central point, with a horizontal arm, to the 
extremity of which was attached and counterpoised a light glass flask. 
In the latter was placed a solution of the substance whose magnetic 
moment was to be determined, and the whole system was so arranged 
as to be capable of being brought under the influence of a powerful 
electro-magnet, one of the poles of which was placed in a line with the 
centre of the flask. A mirror attached to the wire, and a scale at a 
distance of about 2 meters, were used as a means of determining the 
angle of torsion. 

The zero position of the flask and its contents was first determined, 
without the magnet’s influence; then the magnet was excited and its 
moment J determined by the oscillations of a magnetic needle arranged 
in the direction of its axis; the head of the torsion balance was then 
turned until the system was brought back to zero. On opening the 
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magnetizing current, the apparatus rotated through a certain angle T, 
which was measured by means of the mirror and scale before men- 


tioned. The value M = jp then measures the magnetic moment of 


the flask, and the contained substance for the unit moment of the 
magnet acting upon them. 

Operating as above described, the following data were established :— 

1. That within the limits of observation, the magnetic moment of 
the vessel filled with ferrous sulphate solution is directly proportional 
to the magnetising force acting upon it. 

2. That the magnetism of salt solutions of different strengths is 
directly equivalent to the sum of the magnetisms of the solvent and 
the salt dissolved, and the magnetism of the latter is proportional to 
the weight contained in the unit of volume. 

3. That the magnetism of the dissolved salt is nearly independent 
of the nature of the solvent. 

4, That the magnetism of every salt in solution which has been 
examined diminishes proportionately with a rise of temperature, 
according to the equation m = 100-—0°325t, the magnetism at 0° being 
supposed equal to 100. 

Let m represent the magnetism calculated for the unit of weight of 
a salt dissolved in water, and let A represent its molecular weight, 
then » = Am represents its molecular magnetism («). In a similar 
manner the atomic magnetism (o) may be calculated. It was found 
that the molecular magnetism of the dissolved haloid and oxygen salts 
of the same metal with different acids was approximately the same, 
while the atomic magnetism of different metals varied, as shown 
below. If « = 100 represents the iron in a ferric salt, we have :— 


Ferric.... 100°0 Cobalt .. 67°2 Nickel .. 30°5 
Manganese 100°4 Chromic.. 41°9 Cupric .. 108 
Ferrous .. 83°1 


The magnetism of solid salts, combined with water of crystallisation, 
is approximately the same as that of the salts in solution, but on the 
salts being dehydrated, their magnetism is generally slightly reduced. 

Double Decomposition—On mixing solutions which mutually ex- 
change their constituents, the total magnetism of the solutions is the 
same after as before the double decomposition; but it was noticed 
that in general the molecular magnetism changes if the constitution 
of the compounds change, as for instance, in the case of the cupric 
salts, which are strongly magnetic, whilst the cuprous salts and metallic 


* copper are feebly diamagnetic. 


An examination of the precipitated hydrates of several metals 
showed that their molecular magnetisms were approximately the same 
as those of the corresponding salts in aqueous solution. The mag- 
netism of true colloidal solutions of the hydrates, however, was dif- 
ferent, appearing to depend partly upon the nature of the solvent, and 
partly upon the possibility of the hydrate entering into chemical com- 
bination with any of the substances employed in its solution. 

The anhydrous oxides of the magnetic metals exhibited a much 
feebler magnetism than their corresponding hydrates, but the results 
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varied with the physical condition of the oxides. The dilution of 
ferric and chromic oxides, by precipitating them together with an in- 
different oxide, such as alumina, and calcining the mixture afterwards, 
greatly increased the apparent magnetism of these substances; the 
magnetism of the iron oxide being quadrupled, and that of the 
chromium oxide nearly doubled. 

The magnetism of the hydrated perowides and sulphides of cobalt, 
nickel, and manganese is very small, whilst that of the chromium oxide 
or hydrate to which the formula CrO, is generally given is about 
equal to the atomic magnetism of chromium in the ordinary chromic 
salts; the change of colour from violet to green, produced in solutions 
of chromium compounds by subjecting them to prolonged heating, 
does not affect the magnetic character of these salts. 

The cyanides of the magnetic metals possess in the hydrated con- 
dition a lower magnetism than the corresponding oxygen and haloid 
salts, but this is often slightly increased on drying. Ferro- and 
ferri- cyanides, mangani-, and cobalti-cyanides, on the other hand, are 
almost destitute of magnetic power; the ferri-cyanides, indeed, are 
generally feebly diamagnetic, as also are some double cyanides, such 
as the double cyanide of nickel and potassium. The ammoniacal com- 
pounds of cobalt, nickel, chromium, and copper behave, as regards 
their magnetic deportment, much in the same manner as the ordinary 
salts of these metals; but the oxidised ammoniacal compounds of 
cobalt, such as the salts of purpureo-, roseo-, and luteo-cobalt exhibit 
either a very feeble magnetic moment, or are altogether diamagnetic in 
character. We must then assume that in the latter salts the cobalt 
is combined in quite a different manner from that in which it is in 
the ordinary cobaltic salts, or in those analogous to ferric salts. It is 
possible that, like the iron in the ferro-cyanides, the cobalt is com- 
bined in some feebly magnetic group, or perhaps that it replaces a 
portion of the hydrogen of the ammonium grouping. 

It is known that many ferric salts in solution undergo dissociation 
by dilution only, at a lower or higher temperature into colloid ferric 
oxide and acid. It has been further shown thatthe magnetism of a 
unit weight of iron in the colloid ferric oxide is only 0°2198 of the 
magnetism of the oxide in combination with an acid; consequently, by 
the determination of the magnetism of these salts, their partial disso- 
ciation can be quantitatively verified. In this way it was ascertained 
that whilst in ferric chloride solutions dissociation proceeds slowly 
with increasing dilution, in neutral solutions of ferric sulphate about 
25 per cent. of the salt is permanently dissociated, independently of 
the strength of the solution. The same results obtain in the case of 
iron-alum. ' 

In solutions of ferric nitrate, 32 per cent. of the total iron was in 
the colloid condition, which increased to 36 on further dilution; with 
ferric acetate nearly 70 per cent.; and with ferric tartrate about 57 per 
cent. had dissociated. 

From the foregoing experiments it is obvious that the magnetic 
moment of a solution may in some cases be made use of to measure 
the extent to which combination has taken place, when a molecule of 
any base is mixed with varying proportions of acid. Thus, by the 
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gradual addition of sulphuric acid to 1 molecule of ferric hydrate, it 
was found that when as much as 1 molecule of acid had been added, 
75 per cent. only had entered into combination, and that it was neces- 
sary to employ 4 molecules of sulphuric acid to 1 molecule of hydrate, 
in order to bring the whole of the latter into union with the acid. 
Similar results were obtained with ferric hydrate and nitric acid. 

The author proposes to determine the alteration in magnetism of 
solutions of colloidal ferric hydrate and of ferric chloride, produced by 
variation of temperature, and to determine directly in this manner the 
influence of temperature upon dissociation; and further to bring, if 
possible, this method of experimenting to bear upon the determination 
of the mutual action of salts upon each other in aqueous solution. 

J. W. 

Combustion in the Eudiometer. By P. Scniirzenpercer 
(Compt. rend., 1xxxvi, 600, 601).—In this paper the author examines 
the conditions under which the electric spark causes, or fails to cause, 
the combination of a mixture of oxygen and hydrogen gases in 
eudiometers of various lengths and diameters and under varying pres- 
sures. » R. 

Thermo-Chemistry of Aluminium Compounds. By M. 
BERTHELOT (Compt. rend., Ixxxvi, 787—791).—The author has in- 
vestigated the thermal relations of the oxide and halogen-compounds 
of this metal, by means of the following methods :—(1.) The heat of 
solution of the halogen-compound having been determined, an equi- 
valent of ammonia was added to the aqueous solution, and the heat 
evolved during the reaction measured. From these data the difference 
between the heat of formation of the anhydrous halogen salt and of 
the precipitated oxide was determined. (2.) As an example: On the 
one hand, anhydrous Al,Cl; was added to water holding in solution 
the equivalent quantity of KBr; on the other hand, Al,Brg was added 
to a solution of the equivalent quantity of KCl. The difference be- 
tween the quantities of heat evolved in the respective reactions is that 
between the heats of formation of the anhydrous salts. The following 
are the more important results of this investigation :— 

The heat of formation of the hydrated oxide exceeds that of the 
anhydrous chloride by 34°9, the latter being 160°9 (Thomsen) ; the 
former is equal to 195°8. As the heat absorbed in the expulsion of 
water to form the anhydrous oxide may, without sensible error, be 
taken to be equal to that evolved in the molecular condensation 
attending its formation, this number represents the heat of formation 
of aluminium oxide. Thus, from the author’s researches, we have :— 


*Al, + Og evolves.... 195°8 heat-units. 
Al, + Cl, ewer 1609—Cliyg 
Al, + Brg (vapour) ,, -- 1986 i 
Al, + I, “ eo «eco TO ” 


The considerable differences observed between the heats of for- 
mation of the iodide and bromide on the one hand, and the oxide on 
the other, explain the ignition of the former compounds when heated 
in an atmosphere of oxygen. C. F. C. 

* O=8. 
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Expansion of the Solid Elements by Heat, a Function of 
the Atomic Weight. By H. F. Winner (Deut. Chan. Ges. Ber., xi, 
610—612).—The author has compiled and tabulated existing data re- 
specting the expansion of the solid elements by heat, and “considers 
that he has obtained sufficient evidence to warrant the ‘conclusion that 
the absolute expansion of the atoms is a periodic function of their 
atomic weight. In the following table, which expresses the numerical 
bases of this deduction, columns II and III give the densit#es and 
atomic weights of the elements; column IV contains the coefficients of 
expansion in 100,000,000 parts at 40°; column V the relation of this 
coefficient to the quotient of III by II for each element. 


III. IV. ¥- 
27°3 23138 247 
28°0 763 86 
31°98 6413 1005 
55°9 1188 
58°6 1236 
58°6 279 
63°3 1684. 
64°9 2918 
74-9 559 
780 3680 

103°5 963 

1041 850 

106-2 1176 

107°66 1y12 

111°6 3069 

113°4 4170 

1178 2234 

122-0 1152 

128°0 1675 

198°6 657 

196°7 700 

196°7 599 

196°2 1443 

203°6 3021 

206°4 2924 

210°0 1346 


The numbers in column V exhibit certain interesting relations be- 
tween the numbers of natural groups of the elements, e.y., As: Sb: Bi 
=1:3:4and Zn: Cd = 2:3. Represented graphically, they give 
a curve similar to that of atomic volumes. C. F. G. 
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Tension of the Vapour given off by a Mixture of two 
Liquids. By E. Ducnavx (Compt. rend., Ixxxvi, 592—594).— 
Aqueous solutions of monatomic alcohols when distilled follow the 


law, “=m anne, | in which a and e represent the volumes of alcohol 
€ ate 


and of water in the liquid heated, and a and ¢« the volumes of those 
substances in the distillate. The coefficient m increases with the 
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molecular weight of the alcohol. Aqueous solutions of acids of the 
fatty series treated in like manner follow the law - =m = the coeffi- 


cient m increasing as we ascend in the series of fatty acids. 
From these ratios of the quantities of the liquids distilled over, the 
ratios of the volumes of vapours may be deduced. This for the alco- 


A 
hols is =P er and for the acids <= p -. The value of p is the 


same for methylic, ethylic, and propylic alcohols ; the same also for 
butylic, amylic, and caprylic alcohols; and again the same for formic 
and acetic acids. From which it appears that in each of these groups, 
the volumetric composition of the vapour which escapes from a liquid 
of given composition is independent of the nature of the body 
which enters into the mixture. The different value of p in the two 
alcohol groups appears to depend upon the different solubilities of the 
substances in water. 


A 
From the ratio 7j the ratio of the a J can be deduced, and 


1 

since their sum is known each can be calculated. It can thus be 
shown that the vapour of alcohol is never saturated, that its tension 
increases with the proportion of alcohol present in the mixture, and 
that for alcohols of the same group it is constant for liquids of 
like composition. It is found moreover that the aqueous vapour is 
always almost completely saturated, the saturation being more com- 
plete the less soluble the alcohol is in water. These laws permit the 
boiling point of mixtures of known composition to be in many cases 
calculated beforehand, being that at which the tension of the aqueous 
vapour given off is at its maximum. 

‘The tendency which alcohol vapour, as stated above, has to predo- 
minate is counteracted by that of aqueous vapour to remain saturated, 
so that at a certain stage, a state of equilibrium is established, the 
vapour which is given off has a tolerably constant composition, and the 
boiling point also remains nearly constant. R. 


Concussion-figures of Galena and Corrosion-figures of Gyp- 
sum. By EH. Weiss (Jahrb. Min., 1877, 831—833).—When the point 
of a steel needle is placed on the fresh smooth surface of a thick piece 
of galena, and the needle is struck with a gentle blow, fine smooth 
streaks or cracks, which are bounded by a glimmering sheen of light, 
are seen to run parallel to the edges of the cube from the point of con- 
cussion to 1, 2, 3, or 4 sides. When examined by reflected light under 
a magnifier it is seen that this sheen is caused by fine closely crowded 
lamine, which form brilliant lines on both sides of the streak not 
quite perpendicular to its direction, but directed at very obtuse angles 
outwards. The explanation is that a slight dislocation of the mass 
makes itself felt in the four directions parallel to the axes. In the 
breadth of the streak the little particles remain parallel and the sur- 
face reflects light as before, but at the sides a slight turning of the 
lamine takes place and hence the sheen. This phenomenon does not 
occur in every specimen of galena. 
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When a plate of gypsum is cemented by Canada-balsam to a glass 
plate and gently heated (but not for too long a time), the clouded 
part which is produced is much broken up, and between the gaps and 
at the edges large quantities of little isolated points appear, which 
form a design resembling an envelope. Four branches ran almost 
from the same point, of which those which run to opposite sides are 
parallel. They do not cut at right angles, but at an angle how- 
ever of more than 80°. The whole design is surrounded by a border 
produced by the union of the ends of the upper branches, so that 
a kind of square is formed in which the whole design is contained, 
and in which the four branches are diagonal and form four trian- 
gular spaces. Of these spaces, two opposite ones are brighter and 
two darker, and this is due to two systems of streaks which run 
through the spaces. The lines which produce the streaks are not 
quite sharp, straight, and uninterrupted, but they run in definite 
directions. In the brighter spaces there is only one system of fine 
lines; in the darker spaces there are two systems, a fine one running 
back and a coarser one cutting the main branch at about 25°. The 
first line-system runs parallel with the orthopinacoid, the second forms 
with it an angle of about 66°. G. T. A. 
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On Deacon’s Chlorine Process. By C. Henscen (Dingl. polyt. 
J., ccxxvii, 369—374).—In a previous paper (this Jowrnal, 1877, i, 
439) the author has stated that the action of dry gaseous hydrochloric 
acid on anhydrous copper sulphate, at the ordinary temperature, 
forms a compound which no doubt plays an important part in the pro- 
duction of chlorine by Deacon’s process. It is now found, from the 
quantity of free chlorine and water obtained, that the reaction which 
ensues when this body is heated at a temperature of 300—400° in a 
stream of dry air or oxygen may be expressed by the equation 


CuCl, + H,SO, + O = CuSO, + H,0 + Cl. 


The anhydrous copper sulphate in a stream of dry gaseous hydro- 
chloric acid gas is converted into CuCl, + H,SQ,, a compound which 
is at once split up by oxygen and heat; at the same time the disengaged 
hydrochloric acid is decomposed into free chlorine and water. 

If there be more sulphuric acid present than is expressed by CuCl, + 
H,SQ,, it was found that there is a decrease in the production of chlo- 
rine, owing to the hydrochloric acid gas being disengaged more rapidly 
than it can be acted on by the oxygen. This result explains what has 
been observed in Deacon’s process, when, after some time, there is a 
decrease in the quantity of chlorine from the accumulation of free 
sulphuric acid in the clay material which has been saturated with 
copper sulphate, 
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Wislicenus (Jahresbericht, 1873, 1012) has explained the reaction 
which takes place in Deacon’s process by assuming it to occur between 
the hydrochloric acid gas and the water in a sulphate of the composi- 
tion of CuSQ,,H.O; but the author has endeavoured to show that 
the formation of chlorine is possible without the presence of water. 
As copper sulphate becomes anhydrous at 240°, it is very doubtful 
whether water could still take part in the reaction at the higher 
temperature of 300—400°. 

Copper chloride in a finely-divided condition, when subjected to the 
action of dry gaseous hydrochloric acid and oxygen, gives a consider- 
able quantity of free chlorine, and at a lower temperature than is 
required by heat alone. In three series of experiments, by using clay- 
balls which had been saturated with copper chloride and cautiously 
dried, and employing a. temperature of 100°, 200°, and 300° respectively, 
it was found that the variation in temperature does not affect the pro- 
duction of chlorine, which takes place according to the equations :— 


(1.) 2CuCl, = CuCl, + Ch. 
(2.) CuCl + 2HCl + O = 2CuCl, + HO. 


It is possible, however, that an intermediate oxychloride is formed, 

thus :— 

Cu,Cl, + O = CuO0.CuCl., then CuO.CuCl, + 2HCl = 2CuCl, + H.0. 
A. J. C. 


Atmospheric Hydrogen Peroxide. By E. Scuénz (Deut. Chem. 
Ges. Ber., xi, 482—492).—The rain, hail, sleet, and snow which fell in 
Moscow from July Ist, 1874 to June 30th, 1875, were carefully tested 
for hydrogen peroxide, and the results of the examination are tabulated 
so as to show the influence of the direction of the wind and of the time 
of the year on the quantity of hydrogen peroxide contained in the rain, 
&c. Hydrogen peroxide was detected with certainty in 208 of the 215 
specimens of hail and rain, and in 86 of the 172 samples of snow and 
sleet which fell during the year. 

The rain or snow generally contains more hydrogen peroxide when 
the centre of maximum barometric depression lies north of Moscow 
than when it lies to the south; and under similar conditions the quan- 
tity of hydrogen peroxide increases as the centre of depression ap- 
proaches the meridian of Moscow on the north side, and diminishes as 
it draws nearer the meridian on the south side. 

Hydrogen peroxide is most plentiful in July and least abundant in 
December and January. Struve’s statement (Zeitschr. f. Anal. Chem., 
viii, 320) that snow contains more hydrogen peroxide than rain is 
contrary to the author’s experience. W. C. W. 


Atmospheric Hydrogen Peroxide. By E. Scuénxz (Deut. Chem. 
Ges. Ber., xi, 561—566).—The quantity of hydrogen peroxide in the at- 
mosphere, at different hours of the day and during different seasons of 
the year, was estimated by producing dew or hoar frost artificially and 
measuring the amount of hydrogen peroxide it contained. The experi- 
ments could not be successfully continued during January, February, 
and March, on account of the dryness of the atmosphere at Moscow at 
this time of the year. The following results were obtained :— 
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Number Mgms. H,O2 in —¢.c. H,O2 vapour 
of experi- 1 litre of dew in 1000 c.c. 
ments. or hoar frost. of air. 


July, 1874 ........ 29 0°144 0°389 
August, 1874 0°105. 0°364 
September, 1874 .. 0-071 oo 
October, 1874 0°056 -- 
December, 1874.... 0°045 = 
March, 1875 0°055 ~- 
June, 1875 ........ 0°128 0°317 
July, 1875 0°137 0°396 


The atmosphere contains the minimum amount of hydrogen peroxide 
between midnight and 4 a.m. and the maximum quantity at 4p.m. The 
air in an unused room contained 0°17 c.c. H,O, per litre, but no hydro- 
gen peroxide could be detected in the atmosphere of a badly ventilated 
dwelling room. W. C. W. 


Dilatation of Fused Sulphur. By S. Scicurtone (Gazzetta 
chimica italiana, vii, 501—505).—This is a continuation of Pisati’s 
researches already published (Gaz., vii, 337, and this Journal, 268). 
The author finds that sulphur precipitated from sodium thiosulphate 
and repeatedly crystallised possesses the same coefficient of expansion 
as natural crystals of sulphur, the numbers expressing the specific 
volumes of the two kinds differing only in the fourth decimal place. The 
same sulphur, after being exposed to a temperature of 250° for two 
days, is somewhat changed; for although the minimum remains at 
about 159°, the specific volume is somewhat greater at all tempera- 
tures below 220°. The same sulphur, after being boiled, gave results 
for the coefficient of expansion almost identical with those obtained by 
Moitessier; the author gives the minimum at about 162°, however, 


instead of 165° (Pisati). C. E. G. 


Sulphur Chloride, By IsampBerr (Compt. rend., Ixxxvi, 664— 
665).—In order to ascertain whether a higher chloride of sulphur is 
formed or not when chlorine is absorbed by sulphur chloride, SC, 
the author has determined the tension of the chlorine in solution at 
temperatures between 4° and 10°, which he finds to vary constantly 
with the amount of chlorine dissolved, and he therefore concludes that 


the chlorine is merely held in solution and does not enter into com- 
bination.* L. T. O'S. 


The Boiling Points of Sulphuric Acid of Different Concentra- 
tion. By G. Lunar (Deut. Chem. Ges. Ber., xi, 370—374).—The 
only table hitherto constructed to show the boiling points of sulphuric 
acids of different concentration is that of Dalton in his ‘‘ New System 
of Chemistry,” but as his results are to some extent inaccurate, the 
author has redetermined these constants. About 150 c.c. of the acid 
were heated to boiling in a flask with a long neck, so that the vola- 
tilised acid might flow back into the vessel. A thermometer was sus- 


* The author appears to be unacquainted with the researches of Michaelis 
(Liebig’s Annalen, clxx, 6).—C. E. G. 


554 ABSTRACTS OF CHEMICAL PAPERS. 


pended in the neck of the flask, so that the bulb was completely under 
the surface of the liquid, in which a spiral of platinum wire was 
placed in order to avoid tumultuous boiling. That was taken as the 
boiling point at which the whole column of mercury became completely 
immersed in the transparent vapour. The following table represents 
the results obtained, which, with the exception of the lower ones, are 
considerably higher than those got by Dalton :— 


Volume 
— Weight Correspond-| Op .orveq | Barometer 
olume see te ing p. c. reduced 


Weight. 15°C of H,SO,. b.-p. to 0°C. 


ie) 
Or 


*8380 
"8325 
*8240 
*8130 
7985 
“7800 
“7545 
“7400 
*7185 
‘7010 
6750 
*6590 
*6310 
*6055 
5825 
*5600 
*5420 
"4935 
*4620 
*4000 
*3540 
*3180 
*2620 
*2030 
"1120 
0575 


°8400 
"8334 
"8245 
“8140 
*7990 
*7800 
"7554 
*7400 
7203 
7037 
6786 
"6599 
6328 
6072 
“5825 
5617 
5437 
“4960 
4635 
“4015 
3554 
“3194 
°2033 
"2042 
1128 
0580 


297 718 
280 
264: 
257 
241°5 
228 
218 
209 
203° 
197 
185° 
180 
173 
169 
160 
158° 
151°5 
143 
133 
124 730 
118 ‘5 730 
115 730 
110 732° 
107 732 
103 °5 732 
101 °5 735° 
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A curve, differing very little from a parabola, is obtained by taking 
the percentage amounts of H,SQ, as abscisse and the corresponding 
boiling points as ordinates. T. C. 


The Chemical Reactions of the Electric Spark in the For- 
mation of Persulphuric Oxide. By BerrunLor (Compt. rend., 
Ixxxvi, 277—279).—The author, with the view of preparing persulphuric 
oxide directly from oxygen and sulphur trioxide, passed the electric 
spark at a high tension through a mixture of the two bodies for some 
time. The gas in the tube diminished from 60 c.c. to 40 c.c., and the 
sulphur trioxide was replaced by a body resembling the persulphuric 
oxide prepared from sulphur dioxide, and which on examination was 
found to have the same composition, $,0;. Persulphuric oxide decom- 
poses slowly when kept, yielding either sulphur trioxide or a mixture 
of that body with some undecomposed acid. Like ozone and hydrogen 
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dioxide, persulphuric oxide decomposes by degrees when the external 
energy under the influence by which it is formed, ceases. 

In the formation of persulphuric oxide, an excess of oxygen is neces- 
sary, otherwise the reaction is incomplete, which fact, according to the 
author, gives evidence in support of the double action exerted by the 
electric spark, which is capable of decomposing binary compounds into 
their elements, and recombining them to form more complex sub- 
stances, until equilibrium between the decomposition into simple and 
the formation of the complex compounds is established. Similar 
effects have been observed in the action of heat and light on bodies. 
The equilibrium which attends these syntheses may be explained as 
the result of the opposition of the two energies (chemical and calorific) 
the former of which causes the disengagement of large quantities of 
heat, and the latter (luminous or electric) being accompanied by the 
absorption of heat. L. T. O'S. 


Reaction of Boric Acid in presence of Mannite. By D. 
KuEIn (Bull. Soc. Chim. [2], xxxix, 178—196).—If a solution of 
boric acid, so dilute as not to affect blue litmus, is added to a concen- 
trated solution of mannite, the mixture acts on blue litmus imme- 
diately. This reaction is so delicate that when 5c.c. of a solution of 
boric acid containing 1 in 100,000 are added to 5 e.c. of a 15 per cent. 
mannite solution, the mixture turns blue litmus red after the lapse of 
1 minute; this is the limit of the reaction. The author gives a table 
showing the sensibility of the reaction. L. T. O'S. 


On the Amount of Carbon Dioxide in Ground-air. By P. 
SMOLENSKY (Zeitschr. f. Biologie, xiii, 383—394).—The literature of 
the subject consists of papers :— 

(1.) By M. v. Pettenkofer (Zeitschr. f. Biologie, vols. vii, ix, xii). 

(2.) By H. Fleck (Jahresber. d. Chem. Centralstelle f. dffeutliche 
Gesundheitspflege in Dresden. 

(3.) By J. v. Fodor ( Vierteljahresschrift f. offentl. Gesundheitspflege, 
vol. vii, 1875). 

(4.) By Lewis and Cunningham (Ditto, vol. viii, 1876). 

(5.) By Nicholls (Ditto, ditto). 

The method adopted by the author was to drive iron tubes, provided 
with a side opening, about two meters deep into the ground, and 
then to suck out the air till the tubes were full of ground-air, and de- 
termine the amount of carbon dioxide. The conclusions drawn from 
the experiments are, that the great importance attributed by Fleck, 
and particularly by v. Fodor, to the permeability of the ground in 
question is open to great doubt: that v. Fodor’s experiments are not 
sufficient to show that the ground was less impure where a greater 
quantity of carbon dioxide was found : that it is very doubtful whether 
the “lively” motion of the ground-air spoken of by v. Fodor has any 
existence. G. T. A. 


Analysis of Glass. By S. Kern (Chem. News, xxxvii, 183).— 
A gauge-glass fitted to a boiler was analysed, as it had been found to 
be corroded to a great extent :— 
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SiO, CaO. Na,O. Al,0, Fe,0; H,S0,. 
Upper part.... 72°65 9°94 15°10 2°18 0°01 = 99°88 
Lower part.... 72°62 996 15°42 1:98 traces = 99°98 
D. .B. 

Gallium. By Lecog pe Botspaupran and E. JunGripiscu 
(Compt. rend., Ixxxvi, 577—579).—By introducing into fused ga!lium, 
cooled down a few degrees below its melting point, a piece of plati- 
num wire to which a fragment of solid gallium is attached, octohedral 
crystals of the metal may be obtained. Gallium is hard and but little 
malleable; it spreads under the hammer, and acquires the polish of 
the anvil, but it soon becomes brittle and splits at the edges. In small 
bars it exhibits a remarkable degree of solidity, even at a temperature 
approaching its melting point. In thin plates it can be bent several 
times at a sharp angle without breaking. In spite of its hardness, 
gallium leaves on paper bluish-grey traces. It preserves its lustre in 
the air, even of a laboratory, and in water free from air, but in 
ordinary water it slowly tarnishes. In the fused state the metal has 
the colour of tin or silver; but light reflected several times between 
two polished surfaces exhibits a bluish-green colour. Chlorine power- 
fully attacks gallium in the cold; the product is crystalline and nearly 
colourless, having a tinge of yellow, probably due to some impurity ; 
it is very fusible ; volatilises easily and absorbs moisture from the air. 
Bromine has a less energetic action, and the combination with iodine 
is effected by the application of a gentle heat. The bromide and 
iodide resemble the chloride in their general properties. R. R. 


Specific Heat and Heat of Fusion of Gallium. By Ber- 
THELOT (Compt. rend., lxxxvi, 786—787).—The author has determined 
the specitic heat of the solid metal, between 12° and 23°, to be 0°079. 
The product of this number into 69°9, the atomic weight of the metal 
as determined by Boisbaudran, gives the number 5°52 as expressing 
its atomic heat. 

The specific heat of the liquid metal, between 119° and 106°, is 
0:0802 (atomic heat = 5°59), and differs, therefore, but slightly from 
that of the solid: in this respect it resembles mercury, lead, bismuth, 
and other metals. 

The heat of fusion of gallium, referred to its atomic weight, is 


1:33 (cal.). C. F. C. 


Specific Heat of Glucinum. By L. F. Nitson and O, Per- 
TERSSON (Deut. Chem. Ges. Ber., xi, 381—386; also Compt. rend., 
Ixxxvi, 823—-826).—Our present knowledge of the glucinum com- 
pounds does not allow us to say positively whether the oxide is G,0; 
or GO. The authors have endeavoured to decide this by a determi- 
nation of the specific heat of the metal. Quite recently Emmerson 
Reynolds determined the specific heat of glucinum, and obtained a 
number agreeing with the atomic weight 9°4, showing that glucinum 
isa dyad. The authors, however, have come to a different conclu- 
sion. They, like Reynolds, prepared their glucinum by the action of 
sodium on the chloride, but-used a strong iron cylinder closed with a 
screw, and not glass, porcelain, or platinum vessels, as the latter are 
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strongly attacked, whilst the resulting glucinum is largely contami- 
nated with silicon, aluminium, &c. 

The metallic glucinum obtained by the authors consisted of micro- 
scopic and sometimes larger prismatic crystals of the colour and lustre 
of steel. The metal is unaltered in the air, and does not decompose 
water; in dilute acids or caustic alkalis it dissolves, with evolution 
of hydrogen. Oxygen or sulpkur does not attack it, even at a red heat, 
but it burns when heated in chlorine. Its sp. gr. at 9° C, is 1°9101. 
An analysis of the metal gave SiQ,, 0°99; Fe, 2°08; oxide of gluci- 
num, 9°84; G, 87:09 = 100. From this, the density of silica, iron, 
and glucina being known, the sp. gr. of the pure metal may be calcu- 
lated ; this is 1°64. 

The specific heat of the impure metal was determined with Bun- 
sen’s ice calorimeter, and corrections were made for the iron, silica, 
and oxide of glucinum present, the specific heat of the latter having 
been found to be 0°2471 at 0—100° C. In this way the specific heat 
of the pure metal was found to be 0°4079 at 0—100° C., so that the 
atomic weight of glucinum is 15°8 and not 9°2, as usually taken, and 
consequently the formula of the oxide is G,O;. This places gluci- 
num in the aluminium rather than in the magnesium group of 
elements. = & 


Atomic Weight of Glucinum. By L. Mryer (Deut. Chem. 
Ges. Ber., xi, 576—579).—The author considers it probable that if glu- 
cinum is trivalent (according to the determination of the specific heat 
by Nilson and Pettersson), its atomic weight will be 11—11°5 instead 
of 13°8, and the metal will occupy a position between boron and carbon 
in Mendelejeff’s table, and will be the first member of the aluminium 
group of elements. If the atomic heat of oxygen is caleulated from 
the difference between the atomic heat of glucinum and the molecular 
heat of its oxide, it will be found to be 2°5 instead of 3°5—5'1. This 
circumstance favours the supposition that the determination of the 
specific heat of glucinum by Reynolds is more correct than the experi- 
ments of Nilson and Pettersson. W. C. W. 


Allotropic Varieties of Magnetic Oxide of Iron. By H. 
Moissan (Compt. rend., lxxxvi, 600).—Magnetic oxide of iron, ob- 
tained by heating its peroxide for some hours in hydrogen gas or 
carbonic oxide at 350—440°, or by heating the hydrate of the magnetic 
oxide at 300° in an indifferent gas, or by calcining the pyrophoric pro- 
toxide at a low red heat, passes into peroxide by calcination in the air, 
and is attacked by concentrated nitric acid. Its density is 4°86. 
Magnetic oxide obtained at a high temperature by burning iron in 
oxygen, or by decomposing the sesquioxide at a bright red heat, has 
a density of 5 to 5°09, and does not possess those properties. Pyro- 
phoric protoxide of iron is transformed when heated in the air into 
peroxide, but if this substance be heated to dull redness in carbonic 
acid gas, magnetic oxide is obtained identical with the first variety 
mentioned above. If this variety be heated intensely in nitrogen, 
the second kind, namely, that incapable of taking up more oxygen, is 
the product. 
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A Manganese Blue. By G. Bone (Bull. Soc. Chim. [2], xxix, 
199—201).—By fusing any manganese compound (free from iron) 
with silica and baryta or a mixture of soda and lime, a blue compound 
is obtained, the intensity of the colour of which depends on the quan- 
tity of manganese used, but it may be changed to green or violet by 
adding different quantities of alkali or silica. The blue compound, 
which appears to be a silico-manganate of the alkaline earths, is de- 
stroyed by reducing agents, acids, and after some time by water, but 
resists a temperature of 1100°. By means of this reaction the author 
proposes to detect traces of manganese in minerals. L. T. O'S. 


Mineralogical Chemistry. 


Molybdenite from Biella. By A Cossa (Gazzetta chimica 
italiana, vii, 505—508).—This specimen was found at Machetto, in 
Biella, disseminated in milky quartz, and associated with pyrites and 
a molybdenous ochre. It forms flexible plates, resembling graphite 
in colour, lustre, and hardness; sp. gr. 4°704. The analytical results 
correspond with the formula MoS., which requires Mo = 59, 8 = 41. 
The mineral is not attacked by hydrochloric acid, but dissolves in 
nitric acid and in aqua regia. Pure boiling sulphuric acid attacks it 
but very slightly, which is contrary to the statement sometimes made, 
that the mineral is soluble in the boiling acid with a blue colour; it 
is only when organic matter or some reducing agent is present that 
this takes place. Placed in a solution of auric chloride at the ordi- 
nary temperature, the mineral soon becomes covered with a film of 
metallic gold, whilst molybdenum passes into solution, C. E. G. 


Chrome Ore in New Caledonia. (Dingl. polyt. J., cexxvii, 507— 
508 ; Metallurgical Review, 1877, i, 300.)—Large quantities of a pecu- 
liar chrome ore have been found in New Caledonia. It consists of a 
hydrated oxide of iron containing chromium in a condition soluble in 
acids. Variety A has a reddish-brown colour and cellular structure ; 
the cells are filled with a brown earthy mass, in which the chromium 
appears to have been concentrated. Variety B has fewer and smaller 
cells. 


SiO, and TiO, 
ee ree 


trace 
trace 
not determined 
0°40 
14°30 
0:70 


99°78 99°45 
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A, by dry assay gave a white button, amounting to 56°7 per cent., 
and containing 9°6 per cent. of chromium. B gave 59°85 per cent. of 
a white and very hard iron, containing 3°8 per cent. of chromium. 

é. 

Japanese Porcelain Earth. By C. W. Gimset (Dingl. polyt. J., 
eexxvii, 500—502),.—Near Arita, in the province of Hizen, are found 
the finest materials, which only require grinding and washing to serve 
for the production of the so-called egg-shell porcelain. Some speci- 
mens of the material employed were white, or faintly yellow, rather 
stony than earthy, compact, not porous, apparently uniform in com- 
position, and without perceptible disseminated minerals. Only one 
sample was soft and earthy. The stony samples under the microscope 
showed a clear body with a large quantity of fine scattered particles, 
minute grains, and irregular splinters, perhaps of quartz, felspar, or 
mica. Most of the samples contained small crystals of pyrites. 
The earthy variety is only used in admixture with the stony varieties. 
The following results were obtained on analysis :— 


I. ; III. 


83 -00 
11 *60 
0°70 
trace 
0°18 
1°90 
0°09 
trace 
2°43 
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A. Sample analysed by Malaguti at Sevres. 
I. Good Japanese white porcelain. 

II. Porcelain-stone with pyrites particles. 
III. ~ somewhat yellower. 

IV. - shining white. 

Ve - containing pyrites. 
VI. Shining white porcelain earth, similar to European porcelain 

clay, but containing less water. 


On comparing the analysis of the raw material with that of the 
finished porcelain, it is evident that the porcelain mixture could be 
produced by taking about 2 parts of the stone with 1 part of No. VI 
together with perhaps a little felspar; or, as in China, a little lime and 
ash of some plant might be added. J. T. 


A New Mineral Spring near Pelm in the Kylithal (Eifel). 
By H. Vout (Deut. Chem. Ges. Ber., xi, 605).—This spring contains 
the following substances: lime, magnesia, alumina, lithia, potash, soda, 
manganese, and ferrous salts, also carbonic, sulphuric, silicic, and 
phosphoric acids, chlorine, bromine, and iodine, and traces of baryta, 
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strontia, and of boric acid. The water is very rich in iron, which 
soon separates out. W. C. W. 


The Mineral Water of Challes, in Savoy. By E. Witim 
(Compt. rend., lxxxvi, 613—616).—There are two springs of this 
water; the one, known as the “petite source,” contains less sulphur 
and iodine than the “source principale.” They each give about 
3,000 litres per day. Challes water when first collected is clear and 
free from colour and smell, although it contains much sulphur. When 
boiled, it gives off large quantities of sulphuretted hydrogen as a 
decomposition-product from the action of bicarbonates upon alkaline 
sulphides, or acid sulphides. This evolution of sulphuretted hydrogen 
is very rapid at the commencement, owing to the decomposition of 
bicarbonates of calcium and magnesium, but after a short time it takes 
place less quickly, as the sodium bicarbonate contained in the water 
gives off its carbonic acid more slowly. 

The whole of the sulphur was found to be present in the form of 
sulphydrates (with the exception of sulphates); it was estimated by 
adding an excess of manganese sulphate to the water, and then boil- 
ing, when half the SH, combined with manganese, the other half 
going off in the form of gas. The boiling was continued until the 
evolution of CO, and SH, ceased; then the mixture was treated, with 
proper precautions, with hydrochloric acid, again boiled, and the gases 
were conducted through tubes containing arsenious acid dissolved in 
hydrochloric acid. The sulphide of arsenic thus obtained was col- 
lected and weighed. The sulphur was found to equal 1058 per litre. 
An estimation of the total sulphur gave 2127 per litre. (‘1058 x 2 
= ‘2116). 

On boiling, magnesium and calcium carbonates are precipitated, 
whilst sodium carbonate (or bicarbonate) remains in solution. The 
presence of potassium is doubtful. Lithium has been detected with 
the spectroscope. 

The following is the composition of the water (temperature 10°5°) :— 


Source principale. Petite source. 
Grams per litre. 


Sulphur (sulphydrates) 0°2127 0°00337 


Carbonie acid 0 — 


0°0206 


Deposit } Calcium carbonate.... 0°0772 \ 1963 071825 \ 1531 


onboiling { Magnesium carbonate... 0°0496 


Soluble salts. 
0°0232 


Sodium sulphydrate .. 0° 00059 
carbonate ’ 0°1146 
sulphate ‘ 0°1557 
chloride ‘ 0°0232 
bromide 


iodide 0°0080 
121851 0°3306 
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Challes water may be kept for long periods in well-corked bottles, 
without any change taking place. By exposure to the air for some 
time hyposulphites are finally formed, together with a — of sul- 
phur. . o. W. 


Analysis of the Sulphureous Mineral Waters of Aix in 
Savoy, and of Marlioz. By E. WiLum (Compt. rend., lxxxvi, 543— 
546).—The following results are given as the composition of the 
so-called ‘sulphureous” and “alum” springs at Aix, and of the 
waters of Marlioz, which is situated at a distance of one kilometre 
from Aix. 


Aiz Waters. 


“Sulphur” Water. {| “Alum” Water. 


Temperature ....cccccccccccccccsecs 43 °5 degrees. 44°6 degrees. 


Per litre. Per litre. 
Free sulphuretted er veces 3°37 mers. 
Sulphur in hyposulphites. cecece 3°84 SC, 
Nitrogen gas ....ceccccsecccsccccess| 18°08 C.C. 
Carbonic acid gas 47°15 yy 


Deposit produced by Ebullition. 


Calcium carbonate 0°1894 grams 0°1623 grams 
Magnesium _,, (ee eebeneseees we 0°0105_ =C«;; 0°0176_=sC=»“, 
Ferrous ‘ 00008 

Silica .. cecccccccccccsesccccccccees 0°0175 


"Fixed Substances. 
CTR et rE er “0: 0 °0365 
Oe ee Te Te ‘ 0°0166 
0°1313 
ene Oe OE re Se ee eee . traces 
EEO rene nee “0: 0 -0298 
PN 26 me cinisaeead wacteasd ‘ 0 *0104 
SEER SEs cone at a ee eee Ore 022 0 °0284 
Aluminium ssc gaia sies ‘ 0 -00005 
Lithium ....... ieee eruaa traces traces 
Potassium and strontium . ? ? 


Marlioz Water. 
Temperature 11 degrees. 


Deposit produced by Ebullition. 


Per litre. 
Calcium carbonate......++-++. 0°1912 grams 
Magnesium ,, cecosecesese O'0011 ,, 
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Fixed Substances in Marlioz Water. 


Sodium sulphite........+++++. 0°0285 grams 
» Sulphate ....cccccccee 0°2631 

Calcium sulphate..... pee oeia 0 -0605 

Magnesium chloride ......+++. 0°0640 

Sodium iodide .......eesee022 0°0015 

Silica and alumina......00+-+- 0°0284 


Organic Chemistry. 


Preparation of Methyl-Allyl. By H. Grosuerintz (Bull. Soc. 
Chim. [2], xxxix, 201—203).—By the action of zinc-methyl on allyl 
iodide, Wurtz (ibid., 1867, viii, 265) obtained a butylene, which he 
called methyl-allyl. On repeating these experiments, however, the 
author has obtained a mixture of three isomeric butylenes, the bro- 
mides of which boil at 158°, 148°, and 168° respectively. The hydro- 
carbon whose bromide boils at 158° is formed in the largest quantity, 
whilst methyl-allyl, which ought to be identical with Wurtz’s ethyl- 
vinyl, and whose bromide boils at 168°, is formed only in small quan- 
tities.* The bromide boiling at 148° is isobutylene bromide. In this 
reaction a molecular change takes place, by which methyl-allyl is 
converted into an isomeric butylene. The author has also observed a 
fourth bromide, which is very stable, and distils at 175—195°; it 
appears to be allyl tribromide, but is obtained in such small quantities 
that it has not been completely investigated. L. T. O'S. 


Oxidation of the Valerylene (CH;),CH.C—CH. By Fta- 
viTzKy and Kritorr (Bull. Soc. Chim. [2], xxxix, 214).—By the 
oxidation of this valerylene, acetone, acetic acid and isolactic acid have 
been obtained, the hydrocarbon being split up at the triple linking. 
By the action of sulphuric acid, sp. gr. 1°65, the same valerylene yielded, 
amongst other products not yet studied, a ketone having the constitu- 
tion, (CH;),CH.CO.CH3. L. T. O’S. 


Tetramethylethene. By A. Pawtow (Deut. Chem. Ges. Ber., 
xi, 513).—Tetramethylethene (b. p. 73°) obtained by the action of 


* Methyl-allyl and ethyl-vinyl are not identical, inasmuch as the boiling-points of 
their dibromides differ, according to Wurtz (Bull. Soc. Chem. [2], viii, 265), by 
about 10 degrees. Methyl-allyl, obtained by the action of zinc-methyl on allyl 
iodide, forms a dibromide boiling at 156—159° ; ethyl-vinyl, obtained by the action 
of zinc-ethyl on vinyl bromide, boils at 165—166°. The two hydrocarbons are 
represented by the following constitutional formule :— 


CH;—CH—CH—CH;. CH;—CH,—CH—CH, 
Methyl-allyl. Ethyl-vinyl. 
H 


5. ¢ Ww W wet 


Raererananrt tt 
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alcoholic potash on dimethylisopropylcarbinyl iodide, unites directly 
with bromine, forming a solid compound, C;H,,.Br., which is soluble in 
ether, alcohol, and benzene. The ethereal solution deposits long, 
needle-shaped crystals, which melt with partial decomposition at 140°. 
C;Hw.-HI boils at 140°, and solidifies at — 22°. C,Hy».HCl boils at 
112°, and solidifies at —14°. Tetramethylethene is completely 
oxidised to acetone by a 10 per cent. chromic acid solution; it is con- 
verted into dihexylene by the action of sulphuric acid at 60°. 

The author considers it probable that pinacone is tetramethylethene 
glycol, since pinacone hydrate is formed by the action of baryta on the 
ether obtained by treating tetramethylethene bromide with silver 
nitrate. W. C. W. 


The Order in which the Separation of the Elements of the 
Hydracids takes place in the Haloid Derivatives of the 
Olefines. By H. Exrexorr (Bull. Soc. Chim. [2], xxxix, 210— 
212).—Markownikoff first enunciated the hypothesis that in the sepa- 
ration of hydracids, the hydrogen necessary for their formation is 
derived from the carbon-group adjoining that which is combined with 
the halogen, and this has since been shown to be the case by Butlerow, 
in his researches on isopropylic ether; and by the author, in the forma- 
tion of ethyl valerate, whilst Saytzeff has since proved that when the 
carbon-atoms are in different states of hydrogenation, the hydrogen, as 
a rule, is separated from that carbon-atom which: is least hydrogen- 
ated. 

Reboul has proved that in the case of propylene bromide the 
elements of the hydracids separate themselves from the carbon-atoms 
directly linked to the halogens, which the author confirms in the case 
of isopropylethene bromide. The bromamylene thus obtained con- 
sists of a mixture of two isomerides, (CH;)..CH.CH—CHBr and 
(CH;)2.CH.CBr—CH:, which lose another molecule of hydrobromic 
acid, and yield the same hydrocarbon isopropy! acetylene, 


(CH,)2.CH.C=CH. 


Similarly the two isomeric bromopropylenes yield the same allylenes. 
The author has also arrived at the conclusion that in those hydro- 
carbons derived from acetylene by the replacement of one atom of 
hydrogen by an alcohol-radicle, the latter remains intact in the hydro- 
carbon generated. Hydrocarbons derived from ethylene by the dis- 
placement of the alcohol-radicles by two hydrogen-atoms combined with 
the same carbon-atom, can lose only one molecule of an hydracid, whilst 
those of the formula R.CH—CH.R readily form hydrocarbons of the 
acetylene group. In order to confirm these hypotheses, the author has 
studied the chemical properties of the valerylene boiling at 51°, to 
which he assigns the constitution methylethyl-acetylene, 
C,H;.C=C.CHs3. 
~s oxidation with chromic mixture it yields propionic and acetic 
acids. 
Its formation from methylethylethene may be thus represented— 
C.H;.CHBr.CHBr.CH; = C,H;.C—C.CH; os 2HBr. 
L. T. O’S. 
2r2 
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Action of the Halogens on Guanidine Salts. By J. Kamensxt 
(Deut. Chem. Ges. Ber., xi, 619—620).—By the action of a solution of 
iodine in hydriodic acid on guanidine carbonate, the compound, 

CN;H;.HI + I, 


is obtained, crystallising in prisms of the colour of iodine. The 
corresponding bromine compound, CN;H;.HBr.Br., appears to be pro- 
duced by the action of bromine (3 mols.) upon guanidine carbonate 
(1 mol.). It forms large red prisms, which readily lose bromine. If 
bromine be allowed to react on dry guanidine carbonate in the propor- 
tion of equal numbers of molecules, and the product be subsequently 
decomposed with water, the compound CN;H,Br, a monobromo- 
guanidine, is obtained in small yellow needles, which are very difficultly 
soluble in cold water or in ether, but easily in alcohol. The corre- 
sponding chlorine compound, CN;H,Cl, has also been obtained. 

C. F. C. 


Amylidenamine Silver Nitrate. By W. G. Mixrer (Am. J. 
Sci. [3], xv, 205—207).—When a solution of silver nitrate in strong 
ammonia is mixed with an alcoholic solution of valeral-ammonia, and 
the mixture is allowed to evaporate spontaneously, crystals are depo- 
sited, having the composition C,;H;;N,O,;Ag. The reactions of this body 
point to the structural formula, 


(CsHw)” H2N.(CsHw)""HN.(CsH)”NAg.O.NO,. 


The new substance is insoluble in water, ammonia, alcohol, and 
ether, but is readily dissolved by ammoniacal alcohol, from which it 
may be crystallised. By suspending it in ether, decomposing with sul- 
phuretted hydrogen, filtering, and evaporating, a thick yellowish oil 
was obtained, having the odour of thiovaleral, and giving numbers, 
on analysis, pointing to a mixture in the proportion, 


C,;Ha Ns : 2C;HyS. M. M. . M. 


Oxidation of the Amyl Glycol (CH;),.C(OH)CH(OH)CH;. By 
Fravitzxy (Bull. Soc. Chim, [2], xxix, 214—215).—The oxidation 
of this amylic glycol takes place at the carbon atoms united with the 
hydroxy] radicles, with formation of acetone and acetic acid. By the 
dehydration of the glycol (CH;),CH.CH(OH).CH.(OH) there is 
formed, besides valeral, a ketone having the constitution— 

(CH;).CH.CO.CH;. 
Thus it may be inferred that primary secondary glycols yield by dehy- 
dration a mixture of aldehydes and ketones. 

The amyl glycol (CH;)2.COH.CH(OH).CH; gives rise, by dehydra- 
tion, to a compound, (CH;),CH.CO.CHs. L. T. O'S. 


Reaction of some Polyatomic Alcohols. By D. Kuztn (Bull. 
Soc. Chim. [2], xxxix, 195—197).—By mixing solutions of mannite 
and borax of known strength, in different proportions, liquids of diiferent 
rotatory powers have been obtained, for which the author has con- 
structed two curves: (I) in the case when to a constant volume of a 
solution of mannite increasing quantities of borax solutions are added, 
the total volume of the liquid varying in each case; and (2) when 
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increasing quantities of borax solution are added to a constant volume 
of mannite solution, the total volume being made up in each case to 
50 c.c. 

In these experiments the author observed that if less than } equiva- 
lent of borax is added to 1 equivalent of mannite, the solution is acid, 
but if 4 equivalent of borax is added to 1 equivalent of mannite, the 
solution remained neutral. At this point, there is an inflection in the 
curve representing the rotatory power. If alcohol is added to this 
solution, it yields a compound identical with that formed when equal 
equivalents of mannite and borax are mixed in solution. If more than 
4 equivalent of borax be added for each equivalent of mannite, the 
solution becomes alkaline. 

Similar reactions have been observed when aqueous solutions of 
borax are added to other polyatomic alcohols, such as glycerin, ery- 
thrite, levulose, dextrose, a- and 6-galactose, &c. L. T. O'S. 


Hydrate of Ether. By C. Tanrert (Compt. rend., Ixxxvi, 765— 
767).—By allowing ether to evaporate from a surface of bibulous 
paper, the author obtains the hydrate, C,H,0.2H,O, which appears to 
be of the nature of a cryohydrate, the solid having the temperature 
—3'5°, which is the constant minimum obtained by mixing ether and 


ice. C. F. C. 


Formation of Dichloracetic Ether from Chloral. By 
A. Cuaus (Deut. Chem. Ges. Ber., xi, 498—500).—Wallach has 
recently (Ber., x, 2120) explained the action of potassium cyanide on 
chloral, by assuming that hydrocyanic acid in presence of chloral 
decomposes water, the free hydrogen of which replaces one atom of 
chlorine in the chloral, while the oxygen converts the aldehyde into 
acid. 

The action of the potassium cyanide is supposed to be due to its 
being a cyanide, and not in virtue of its alkaline properties. The author 
differs from Wallach, as he considers that the potassium in the potassium 
cyanide plays an important part in the reaction, for potassium in 
potassium cyanide has generally a tendency to exchange cyanogen with 
the halogen, in an organic chloride, bromide, or iodide. 

In the reaction with chloral, the easily oxidisable molecule, in pre- 
sence of water or alcohol, furnishes disposible hydrogen, which on 
the one hand displaces the chlorine, and on the other by attraction for 
the cyanogen of the potassium cyanide, leaves the metal free to com- 
bine with the chlorine. W. C. W. 


Action of Potassium Cyanide on Dichloracetic Ether. By 
A. Ciaus and R. Weiss (Deut. Chem. Ges. Ber., xi, 496—498).— 
When pure potassium cyanide acts on pure dichloracetic ether, hydro- 
cyanic acid is evolved, and the ether is saponified. On long-continued 
boiling, a complicated decomposition takes place, the mixture blackens, 
and ammonium carbonate, oxalic and acetic acids are formed. 

The dicyanacetic acid described by Amato (Annalen, clxii, 389) is 
not formed in this reaction, and the authors consider that Amato must 
have used impure materials. W. C. W. 
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Action of Sulphuryl Chloride on Acetoacetic Ether. By F. 
Autinn (Deut. Chem. Ges. Ber. xi, 567—570).—Ethylic acetodi. 
chloracetate, C;H,C1,03, described by Conrad (Annalen, clxxxvi, 161), is 
obtained by the action of two molecules of sulphury] chloride on one 
of acetoacetic ether, hydrochloric acid and sulphurous anhydride being 
evolved ; but if equal molecules of sulphury] chloride and of acetoacetic 
ether are taken, then ethylic acetomonochloracetate, CyH,ClO;, or 
CH,;.CO.CHC1.COOC,H,, is formed. This latter substance is a colour. 
less liquid, which boils at 193—195°, and has a sp. gr. of 1°19 at 14°, 
Ethylic acetomonocbloracetate yields potassium monochloracetate on 
treatment with alcoholic potash-solution. W. C. W. 


Potassium Cyanide and Ethyldibromosuccinate. By A. 
Cxiaus and F. Catuizss (Deut. Chem. Ges. Ber., xi, 496).—Succinic 
acid is formed by the action of potassium cyanide on ethyldibromo- 
succinate. The intermediate products of the reaction, viz., dicyano- 


succinic acid, and a tetrabasic acid derived from it, could not be 
isolated. W. C. W. 


On Isomeric Caproic Acids. By A.Sayrzerr (Deut. Chem. Ges. 
Ber., xi, 511—513).—-Diethylacetic acid obtained from the product of 
the action of potassium cyanide on the iodide of di-ethyl carbinol, is 
a colourless liquid boiling at 190°. It has a pleasant odour, and is only 
slightly soluble in water. Its sp. gr. at 18° is 0°9196. 

Methylpropylacetic acid, derived from the product of the action of 
potassium cyanide on amylene hydriodide, closely resembles the pre- 
ceding acid. It boils at 193°, and its sp. gr. at 18° is 0°9279. 

The sp. gr. of ethylic di-ethylacetate (b. p. 151°) is 0°8686 at 18°, and 
that of ethylic methylpropylacetate (b. p. 153°) is 0°867 at the same 
temperature. 

The silver salts of these acids are deposited from hot saturated solu- 
tion, on cooling, as needle-shaped crystals. Silver di-ethylacetate is 
less soluble in cold, but more soluble in hot water than its isomeride. 

The barium salts are easily soluble in water and in alcohol. Barium 
di-ethylacetate is crystalline, but barium methylpropylacetate forms a 
thick syrup which dries to a gum-like mass. The solubility of calciun 
di-ethylacetate in water increases with the temperature. Calcium 
methylpropylacetate is less soluble in hot than in cold water. The 
lead salts are very soft and easily fusible. 

The zinc salts dissolve in alcohol; they are more soluble in cold 
than in hot water. Ferric chloride forms a yellow precipitate with 
ammonium di-ethylacetate, insoluble in excess, whilst with the 
methylpropylacetate it produces a flesh-coloured precipitate soluble 
in excess of the reagent. W. C. W. 


Lactic Fermentation. By L. Bourroux (Compt. rend., lxxxvi, 
605—607).—The present communication is a continuation of a re- 
search published by Pasteur in 1867 (Ann. Chim. Phys. [3], lii, 404), and 
has been carried out under his direction. 

A detailed description of the microscopical appearance of the lactic 
ferment is given. The cells are oval, having a breadth of 001 to 
‘003 mm.; the length is about double this. These organisms develop 
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rapidly when placed in mixtures containing sugar and some nitro- 
genous matter, such as whey, yeast-water, infusion of malt, or infusion 
of hay. Inverted sugar or glucose answers best for their growth. A 
certain amount of acid does not prevent the development of the fer- 
ment, although it slightly retards it. The liquor can attain an acidity 
of 1°5 grams of lactic acid per 100c.c. If chalk be added in such 
quantity that the acid becomes neutralised as it is formed, a much 
larger yield of lactic acid is obtained. If a vessel containing. the 
sugar mixture is sown with the ferment, and the air is then exhausted 
or displaced by a current of carbonic anhydride free from dust, no 
fermentation takes place. The ferment is not killed, however, for on 
re-admitting the air, it again becomes active, and after two or three 
days forms a film on the surface. When a vessel containing a certain 
amount of air is sealed up, the growth takes place, but is soon stopped. 
In a closed flask with pure oxygen, it was found that this gas was 
entirely absorbed and replaced by carbonic anhydride, which occupied 
less than one-quarter the volume of the oxygen. 

The ferment produces only lactic acid; no alcohol or volatile acid is 
formed. When the action is completed, the film of the lactic ferment 
sinks to the bottom of the vessel, but retains its vitality for many 
months. The formation of spores has not been proved; the cells are 
preserved without transformation. Besides solutions of sugar, the 
ferment flourishes in a mixture of yeast-water and alcohol, with or 
without the addition of acetic acid, or in a mixture of yeast-water and 
glycol; but then special acids are produced. 


The author considers that the lactic ferment and mycoderma aceti are 
identical, but that their functions vary according to the composition of 
the mixture in which they grow. R. C. W. 


Lactic Fermentation of Milk-sugar. By C. Ricurr (Compt. 
rend., Ixxxvi, 550—552).—Milk which has been kept at a temperature 
of 40° becomes acid, coagulates, and finally attains an acidity equal 
to 16 grams of lactic acid per 100 of milk, which amount it never 
exceeds. Moreover, hydrochloric and sulphuric acids, when added in 
such quantity as to give the milk an acidity equivalent to 1 gram of 
lactic acid per cent., prevent fermentation. But if instead of a mineral 
acid, gastric juice is added, the casein is coagulated and finally dis- 
solved, and in less than twenty-four hours the milk contains a larger 
quantity of acid than it would otherwise have produced in a week. 
After four or fiye days an amount of acid corresponding to 4 grams of 
lactic acid per cent. was found in the liquid. This large increase is 
probably due to the dissolved casein increasing the fermentation. 

When milk is coagulated with rennet and filtered, the whey never 
gives more than 1°6 grams of lactic acid, even after keeping for six 
months. The casein, free from lactose, ferments and produces lactic 
and butyric acids, besides other products of decomposition. If the 
albuminous substances in milk are coagulated, and it is then evaporated 
to dryness, and water added in such quantity as to make it up to the 
original volume, it will not undergo fermentation, even after the addi. 
tion of pepsin. Whey ferments, although free from casein, because it 
contains nitrogenous substances in solution, lactoprotein, &c. 
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A solution of pure lactose will not ferment, nor will a solution of 
casein in gastric juice; but if these two liquids are mixed, fermenta- 
tion takes place. A current of oxygen passed through the mixture 

eatly assists this fermentation. 

Phenol added in excess entirely stops fermentation, but if it be added 
in insufficient quantity, lactic fermentation is only retarded, whereas 
butyric fermentation is quite checked ; a circumstance which may 
perhaps lead to the separation of these two ferments. 

The gastric juice of fish has a similar action to that of mammals, but 
it requires a temperature of 35° to coagulate the casein. 

There is no doubt that, in newly born animals, the rapid acidification 
of the milk plays a very important part in saving the necessity for a 
secretion of a large quantity of acid, and that the oxygen contained in 
the blood greatly assists this rapid fermentation. R. C. W. 


Conversion of Acetyl Cyanide into the corresponding Ke- 
tone-acid. By J. Cxiaisen and J. SHapwELL (Deut. Chem. Ges. 
Ber., xi, 620—621).—By the addition of concentrated hydrochloric 
acid (2 mol.) to well cooled acetyl cyanide (1 mol.), the compound 
C;H;O.N is obtained: isomeric, therefore, and probably identical with 
the amide of pyroracemic acid. Heated with dilute hydrochloric acid, 
it is rapidly converted into acetylformic acid, CH;.CO.COOH. This 
ketone-acid is a liquid boiling at 155—165°, of sp. gr. 1°2415, and 
yielding a well crystallised silver salt C;H;0;.Ag: from the barium 
salt, by Finckh’s method, uvitic acid is easily prepared; thus ren- 
~—e it probable that the original acid is identical with pyroracemic 
acid. C. F. C. 


Substitution of Oxygen for Sulphur in the Fatty Acids. By 
A. Durr (Compt. rend., \xxxvi, 665—668).—If one or two atoms of 
oxygen in the fatty acids be displaced by sulphur, three series of 
acids may be obtained: thus C,H»2,,:.COOH being the general 
formula for the fatty acids, the substituted acids are represented by 
the formulsee— 

(1) C,H2,+:.CSOH (2) C,H, +1.COSH (3)C,Ho, + 1-CSSH. 
Those of the first series the author calls sulpho-acids; their isomerides, 
the acids of the second series, which have been studied by Kekulé, 
Ulrich, &c., are the thio-acids; whilst the third series are called thio- 
sulpho-acids. The author has endeavoured to prepare acids belonging 
to the first and third series. 

With a view to obtain thiosulphopropionic acid, propionitril was 
peated with an alcoholic solution of sodium hydrosulphide and sul- 
ahuretted hydrogen for several days, but it was found that water 
hlways took part in the reaction, so that the thiosulphopropionate was 
not produced. The product separated into two layers, the lower one, 
on cooling, solidifying to a crystalline mass of sodium sulphopropionate, 
C.H;.CSONa + H,0. It is very soluble in water, less soluble in 
dilute alcohol, and only sparingly in absolute alcohol. Its aqueous 
solution possesses the following reactions:—Barium chloride gives a 
white precipitate; silver nitrate a yellowish-white precipitate, which 
rapidly decomposes; mercuric chloride a yellowish-white precipitate ; 
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acetate of lead forms a white precipitate not decomposed in the 
cold, a character by which sulphopropionic acid may be distinguished 
from its isomeride, lead thiopropionate being decomposed in the cold. 
When sodium sulphopropionate is treated with POCI;, sulphopropionyl 
chloride is formed, which proves that the sulphur replaces the oxygen 
in the group CO. 

The author has obtained sodium sulpho-acetate. L. T. O'S. 


Glyceric Anhydride. By N. Soxo.orr (Deut. Chem. Ges. Ber., 
xi, 679).—An aqueous solution of glyceric acid when evaporated 
at 100° and left at rest, deposits microscopic crystals of a com- 
pound which, by re-crystallisation from water, may be obtained in 
slender six-sided needles, having the composition C,;H,O;. This 
anhydride is insoluble in cold alcohol and in boiling ether ; it is soluble 
in 647 parts of boiling water, by which, moreover, it is but very 
slowly converted into glyceric acid. C. F. C. 


Sulphine-compounds of Thiocarbamide. By A. BerntHsEN 
and H. Kiincer (Deut. Chem. Ges. Ber., xi, 492—495).—Methyl 
iodide slowly combines with thiocarbamide at the ordinary tempe- 
rature forming methiodide-thiocarbamide, CSN2H,.CH;I. This sub- 
stance crystallises in prisms (m. p. 117°), soluble in alcohol and in 
water. It differs from CSNH,NH.CH;.HI, the iodide of methyl- 
thiocarbamide (m. p. below 100°), in its melting point and its decompo- 
sition by silver oxide. Iodide of methyl-thiocarbamide is completely 
desulphurised by the action of moist silver oxide, methyl-cyanamide 
being formed. When, however, methiodide-thiocarbamide is treated 
with silver oxide, a strong base is formed (probably CSN.H,.CH;OH), 
which gives characteristic precipitates with metallic salts. Meth- 
iodide-thiocarbamide is decomposed by mercuric oxide forming cyan- 
amide, dicyandiamide, and methyl sulphide. Ethyl iodide readily 
combines with thiocarbamide at 100° to form ethiodide-thiocarba- 
mide, CSN.H,.C.Hsl, first prepared by Claus. 

These addition-products are decomposed by heat, hydrocyanic acid 
being evolved and a residue left which, by treatment with water, may 
be separated into a difficultly soluble amorphous substance and a com- 
pound which is readily soluble and crystallisesin needles. The authors 
consider that these bodies have the constitution— me 

(H.N),C—S(C.H;)I or (H,N).C(S.C.H;)I. 
Ww. ¢. WwW. 


Hydrocarbon from Betulin. By E. Patrernd and P. Spica 
(Gazzetta chimica italiana, vii, 508—510).—As zeorin, C\;H2O0 (Gazz., 
vi, 113 ; this Journal, 1876, ii, 203), and betulin, C;.H..0, both appear to 
be homologues of camphor, C,oH,.0, it was of interest to try the effect of 
dehydrating agents on them. From want of material, the experiment 
could not be tried with zeorin, but on distilling betulin with phosphoric 
anhydride, an oil was obtained, which by fractionation yielded a hydro- 
carbon, boiling at 245—250°, apparently identical with the compound 
boiling at 243° which Hausmann obtained by the dry distillation of betu- 
lin, but to which he assigned the formula, C3.H;,0. 

The analyses of the hydrocarbon gave C = 89°23; H = 10°74 
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agreeing with the formula, C,Hy(C = 89:18: H = 10°82), rather 
than as might have been expected with C,:His, which is that required 
by the equation, C;.H»O = Cy2His 4 H,0. C. E. G. 


Action of a-Dinitrochlorobenzene on Urea, Azo-compounds, 
Aromatic Hydrocarbons, and Sodium Amalgam. By C. WILL. 
GERODT (Deut. Chem. Ges. Ber., xi, 601—605).—a-Dinitrophenylaniline, 
C.H;.NH.C.H;(NO,)2, is formed by heating equal weights of «-dinitro- 
chlorobenzene and sulphocarbanilid with alcohol in sealed tubes, at 
130—150°. It crystallises in yellow needles, which do not melt at 
300°, but decompose with explosion a little above that temperature. 
a-Dinitrophenylbromaniline, CsH,Br.NH.C,H;(NO,)2, can be obtained 
in reddish-yellow crystals (m. p. 152°) by heating a mixture of 
a-dinitrochlorobenzene and dibromodiphenylcarbamide at 170° in sealed 
tubes. Bromaniline chloride is formed at the same time. «-Dinitro- 
phenylbromaniline is soluble in hot alcohol, ether, and acetic acid, but 
is insoluble in hydrochloric acid and water. 

a-Dinitrochlorobenzene does not act on azo-compounds, nor does it 
combine with anthracene. When added to alcoholic solutions of 
naphthalene and phenanthrene, it unites directly with the hydrocarbons, 
to form addition-products. The naphthalene-compound forms needle- 
shaped crystals (m. p. 78°), which are insoluble in ether, alcohol, and 
glacial acetic acid. 'The phenanthrene-compound crystallises in orange- 
coloured needles, which melt at 44°. 

Sodium amalgam converts «-dinitrochlorobenzene into a dark brown 
substance. W. C. W. 


Chlorocymene from Thymol and nearly related Bodies. 
By E. v. GericutTEeNn (Deut. Chem. Ges. Ber., xi, 364—369).—W hen 
chlorocymene obtained directly from cymene is treated with nitric acid 
of sp. gr. 1:24, there separates out after five hours’ boiling a mass of 
crystalline needles, consisting of chlorotoluic acid, m. p. 195°. If, 
however, the chlorocymene obtained from thymol (b. p. 209°) is 
treated in a similar manner, crystals are deposited on cooling, after 
14 days boiling, which have a different composition. These crystals 
were dissolved in caustic potash, the filtered solution precipitated 
with hydrochloric acid, and the acid thus obtained purified by means 
of the barium salt. It crystallises from dilute alcohol in beautiful 
long needles (m. p. 122°), the analysis of which corresponded with 
either of the two following formule :—C,H,Cl(CH;).CH:.CH,.COOH, 
paramethyl-ortho-chloro-hydro-cinnamic acid; or CsH;C1](C;H;) .COOH, 
chlorinated isomeride of cuminic acid, and not with that of chloro- 
toluic acid, as formerly supposed (this Journal, p. 49). The barium 
salt crystallises in pearly plates, with three molecules of water. 

The following represents the constitution of the two chlorocymehes, 
and of the acids which they yield on oxidation :— ; 

Chlorocymene from cymene, (C;H,;: Cl: CH; = 1: 3:4), gives 
chlorotoluic acid COOH : Cl: CH; = 1:3: 4). 

Chlorocymene from thymol, (C,H; : Cl: CH; = 1:2: 4), gives an 
isomeride of chlorocuminic acid, (C;H, : Cl: COOH = 1: 2: 4), or 
methyl-chloro-hydro-cinnamic acid (CH;.CH,COOH : Cl: CH; = 
1:2: 4). 
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Which of the last two formule is correct is not yet decided. By 
treatment with sodium amalgam, either a cuminic acid with normal 
propyl, or a paramethyl-hydro-cinnamic acid would be produced; whilst 
by oxidation with permanganate, either the second possible chloro- 
toluic acid, C,H;Cl(CH;).COOH, or C,H,;Cl(COOH).C,H,.COOH, 
or C.H;C]1(COOH), would result. The author intends preparing the 
analogous bromine derivative of cymene from thymol, and with it to 
carry out the above reactions. 

Morse and Remsen (Ber., xi, 224; and p. 405 of this volume) have 
obtained results with para-methyl-ethyl benzene, similar to those 
described above with para-methyl-propyl-benzene. They treated para- 
ethyl-toluene with bromine, and oxidised the resulting monobromo- 
derivative, with formation of bromoparatoluic acid (m. p. 204°). In 
order to explain this fact, they make use of the supposition first pro- 
posed by Remsen, that if a negative atom, as Cl, &c., enter a benzene 
nucleus in the ortho-position in reference to a side-chain already present, 
it protects the latter from the influence of oxidising agents ; but if a 
second side-chain be also present in another position, this will be 
converted by oxidising agents into carboxyl. As, however, this is 
merely an hypothesis, which has not yet been experimentally proved, 
the author thinks that Morse and Remsen are not justified in 
concluding, on the strength of it, that the bromine in brom-para- 
ethyl-toluene and brom-paratoluic acid is in the ortho-position. 
Nevertheless the results detailed above with regard to the products of 
oxidation of the two chlorocymenes, are an important illustration of 
Ramsen’s hypothesis as to the influence of negative atoms in protec- 
ing ortho side-chains from oxidation. é 

The author believes that the chlorotoluic acid (m. p. 185°) pre- 
pared by Kekulé and Fleischer from the chlorocymene from carvacrol, 
is identical with that (m. p. 195°) obtained by himself directly from 
cymene, and that the difference in melting point is due to an error in 
Kekulé and Fleischer’s determination. T. C. 


Method for distinguishing between Orthodiamines and their 
Isomerides. By A. LavenBuRG (Deut. Chem. Ges. Ber., xi, 600).— 
The hydrochlorides of orthodiamines, when heated with benzaldehyde 
at 100—120° for a few minutes, evolve hydrochloric acid. Meta- and 
para-diamines do not exhibit this reaction. ww. GW 


Aldehydines, a New Class of Bases. By A. Laprensure 
(Deut. Chem. Ges. Ber., 590—600).—Aldehydine is the name pro- 
posed for the class of compounds formed by the union of 1 molecule 
of an orthodiamine with 2 molecules of aldehyde, the combination 
being attended by the loss of 1 molecule of water. Meta- and para- 
diamines do not form stable compounds with aldehydes. 

Tolubenzaldehydine, C.,Hi,N2, is prepared by heating benzaldehyde 
with orthotoluylendiamine at 140°, and may also be obtained by heating 
the hydrochloride of the base with benzaldehyde, first at 100°, and 
then at 130°, until hydrochloric acid ceases to be evolved. The crude 
product is dissolved in hot dilute hydrochloric acid, and the crystals 
which separate out on cooling are decomposed by ammonia. The free 
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base is soluble in alcohol, acetone, and acids; it is deposited from an 
alcoholic solution, in transparent, monoclinic prisms, which melt at 
195°5°. The base can be sublimed in small quantities, without decom. 
position. The hydrochloride, C,,H,,N;.HCl.H,0, is but slightly soluble 
in strong hydrochloric acid; it separates out in long, needle-shaped 
crystals from a solution in the hot dilute acid. The acetate and sul- 
phate could not be obtained in the pure state. 

Tolubenzaldehydine LEthiodide—Two kinds of crystals are pro- 
duced by the union of ethyl iodide with the aldehydine, viz., thick 
prisms or tables, and long needles, both of which are soluble in water 
and in alcohol, and possess the same composition, 


(CxH;sN».C:H,1.4H,0), 


and melting point (180—181°). An alcoholic solution of iodine con- 
verts this compound into C,;H2;N:I;, which crystallises in brown plates 
(m. p. 123°). By the action of silver oxide on tolubenzaldehydine eth- 
iodide an oily liquid is formed, the hydrochloric acid solution of which 
gives, with platinum chloride, a yellow crystalline precipitate of tolu- 
benzaldehydine ethyl-platinochloride, (C2;H23N2C1)2.PtCk. 

Tolubenzaldehydine methiodide forms white, needle-shaped crystals, 
which melt at 209°, with decomposition. On oxidation with potassium 

ermanganate, tolubenzaldehydine yields an acid, melting at 253:°5— 
254°5°, which is probably dibenzylamidubenzoic acid, C.,H,N.0>. 

The preparation of tolufurfuraldehydine resembles that of the pre- 
ceding aldehydine. The pure base crystallises in white, silky prisms 
(m. p. 115—116°) soluble in alcohol, ether, benzene, toluene, and in 
acids. The nitrate, C;,H,N,02.HNO,, is precipitated on the addition 
of dilute nitric acid to a solution of the base, the chloride forms a 
crystalline double salt with platinum chloride, and the sulphate is depo- 
sited from an alcoholic solution in prismatic crystals. 

Compounds of Orthotolylendiamine with Salicyl Aldehyde.—A sub- 
stance having the formula, C,,H.,N,0;, appears to be formed on _heat- 
ing 1 molecule of orthotolylendiamine with 2 molecules of salicyl 
aldehyde at 110°, C,HyN, + 3C,H,0, = C2sH2.N203 + 3H.0. It is 
converted by long continued boiling with hydrochloric acid into an 
amorphous body; this is soluble in potash-solution, forming a blue 
fluorescent liquid, from which it is reprecipitated by carbon dioxide. 

A substance to which the name azurine has been given, is obtained 
by heating the diamine with twice its weight of the aldehyde at 135°, 
and extracting the product with hot dilute hydrochloric acid. The 
acid solution is filtered, and the white amorphous precipitate, thrown 
down on adding strong hydrochloric acid to the filtrate, is dissolved in 
alcoholic potash, and shaken up with ether. The ethereal solution is 
evaporated to dryness, and the residue dissolved in water, precipitated 
by carbon dioxide, and recrystallised from amyl alcohol. Azurine is 
characterised by the blue tiuorescence of its solutions, and has the 
composition, Cz5H32N,03; 2C,H,.N. + 3C,H,O, = C3sH3,N,05 + 3H,0. 
It forms colourless, tabular crystals (m. p. 250°5°), soluble in amyl 
alcohol and acetone. 

Dibenzylidenparaphenylendiamine, CxHisN2, prepared by heating 
1 molecule of paraphenylendiamine with 2 molecules of aldehyde at 
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120°, and extracting the crude product with alcohol, crystallises in 
scales, which melt at 133—140°. It is soluble in alcohol, petroleum- 
ether, and acids, but it does not form salts, nor does it form a definite 
compound with methyl iodide. W. C. W. 


Rosaniline. By E. Fiscuer and O. Fiscnuer (Deut. Chem. Ges. 
Ber., xi, 612—613).—The constitutional formula recently proposed by 
the authors (Ber., xi, 191) for pararosaniline, viz., 


NH. C,H;—C ( C.Hy.NH:2).2, 


was based upon the direct conversion into rosaniline of the hydro- 
carbon diphenylphenylenemethane, C,H, by Hemilian (Ber., vii, 
1208). On repeating his researches, however, they find that the product 
described by him (m. p. 138°) was apparently a mixture of triphenylme- 
thane and the pure hydrocarbon, C,,Hy, which they have obtained 
crystallised in colourless needles (m. p. 145—146°) ; the latter is most 
probably identical with the diphenylenephenylmethane recently pre- 
pared by Hemilian from fluorene alcohol.. From neither of these have 
they succeeded in obtaining leucaniline: hence the above formula for 
para-rosaniline can no jonger be maintained. C. F. C. 


Ethyl-derivatives of Phenylhydrazine. By W. Enruarpt 
and E. FiscHer (Deut. Chem. Ges. Ber., xi, 613—615).—By the ac- 
tion of ethyl bromide upon phenylhydrazine, there is formed in addition 
to the ammoniacal compound, C,H;.N,H,.(C.H;)2Br, a mixture of vola- 
tile bases, from which the authors have isolated the following com- 
pounds:—1. A tertiary hydrazine base, which has not been further 
investigated. 2. Diethyl-diphenyltetrazone, (C2H;)2—N—N—(C,Hs)p. 
3. Azophenylethyl, CsHs.N——N.C.H;. This compound, the simplest 
representative of the mixed azo-bodies, is a yellow oil, which may be 
distilled unchanged. It is dissolved by hydrochloric acid, and the 
solution is decomposed on boiling; by the action of reducing agents 
on its alcoholic solution it is converted into the hydrazine base 
C;H;.NH.NH.C.H;. This distils unchanged, and forms easily soluble 
salts. C. F. C. 


Action of Nitrous Acid on Benzene-sulphinic Acid. By 
W. Korntcs (Deut. Chem. Ges. Ber., 615—619).—By the action of 
nitrous acid (1 mol.) upon benzenesulphinic acid (2 mols.), the 
author has obtained the compound (C,H;.SO.),.HNO, crystallising 
from its solution in alcohol in large, colourless prisms. It is almost 
insoluble in water, but soluble in alcohol and in ether, and somewhat 
less so in benzene and in chloroform. This body appears to be a 
mixed anhydride of nitrous acid and the sulphinic acid, into which it 
1s resolved by the action of alkaline solutions. Boiled with water and 
aniline hydrochloride, it yields phenol. If this body be added in slight 
excess to a solution of potassium or barium hydroxide, and, after filtra- 
tion, decomposed with aniline hydrochloride, a mixture of diazoamido- 
benzene and diazobenzene-benzene sulphinate is precipitated. The 
compound (C,H;SO.),HNO, when heated with sulphuric acid, ap- 
pears to yield hydroxylamine. This fact indicates the possibility of 
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its synthesis from benzene sulphochloride and hydroxylamine. By 
further treatment of its alcoholic solution with nitrous acid, it is con- 
verted into the compound C,.H,,NS,0, = (C.H;SO,);NO, a crys- 
talline body, melting at 98°, and insoluble in alkalis. C. F. C. 


Iodated Derivatives of Phenols. By H. Kimmenrer and B, 
Benzine@er (Deut. Chem. Ges. Ber., xi, 557—561).—The addition of 
a solution of iodine in iodide of potassium to a hot dilute alkaline 
solution of phenol produces a red precipitate; in a similar solution of 
thymol a pale-violet. precipitate; and in a solution of commercial 
creosote it produces first a greenish-brown fluorescent coloration, and 
finally a bulky brown precipitate. 

The phenol derivative is prepared’ by adding excess of iodine (70— 
75 grams dissolved in 600 c.c. of water, containing 45 grams of potas- 
sium iodide) to a boiling solution of 300 grams of soda-crystals and 
10 grams of phenol in 1 litre of water. After removing the excess of 
iodine, by adding 30 grams of soda-crystals to the boiling mixture, 
the reddish-brown precipitate is collected on a filter. Alcohol extracts 
from the filtrate, which should be colourless, a white crystalline com- 
pound (m. p. about 150°), probably di-iodo-diphenylhydroquinone 
(HO)IH;C, + C,H;I(OH). This body is at once converted into the 
insoluble red compound, by boiling with iodine and sodium car. 
bonate. 

The red substance is identical in its properties with a compound 
obtained by the decomposition of tri-iodophenol: and tri-iodosalicylic 
acid, to which the formula C,H,I,0 was assigned by Lautemann 
(Annalen, exx, 137) and Kekulé (ibid., exxxi, 221). The authors, 
however, regard it as tetra-iododiphenylenequinone C,,H,I,O:, since it 
is converted into the hydroquinone C,,.H,1,0, by the action of sul- 
phurous acid; its formation from tri-iodophenol and from phenol is 
explained by the following equations :— 


2C,H.I,0H + 2KHO = 2KI + 2H,0 + C,,H,1,03. 
2C.H,OH + 121 + 4Na,CO, = CwH,I,0. + 8Nal + 4CO, + 4H,0. - 
W. C. W. 


Etherification of Phenols. By Murnscuurxin (Deut. Chem. 
Ges. Ber., xi, 679).—The etherification of phenols resembles that of 
tertiary alcohols. The following are the initial velocities and limits of 
etherification as determined for the following phenols :— 


Initial velocity. Limits. 


en . 8°61 
Paracresol 

Thymol .....-+-+ ° 

Naphthol 


Thymol Derivatives. By L. Bartu (Deut. Chem. Ges. Ber., xi, 
567).—Four acids are formed by fusing thymol with potassium hydrox- 
ide, viz.: —(1) oxybenzoic acid; (2) Burkhardt’s oxyterepthalic acid ; 
(3) an acid forming needle-shaped crystals (m. p. 143°), which has 
the composition CH,,03, and which it is proposed to call thymoloay- 
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cinnamic acid; (4) a bibasic acid, CjoHiO 3, which is difficult to obtain 
in the pure state. It is easily soluble in water, and the aqueous solu- 
tion precipitates lead salts, and gives an intense red coloration with 


ferric chloride. The author proposes to call this substance thymolic 
acid. Ww. C. W. 


Mononitropyrocatechin. By R. Benepixt (Deut. Chem. Ges. 
Ber., xi, 362—363).—This compound is produced by dissolving 4 grams 
of pyrocatechin and 20 grams of potassium nitrite in 150 c.c. of 
water, and adding dilute sulphuric acid until effervescence ceases. The 
dark-brown red liquid obtained is exhausted with an equal volume of 
ether, and the residue left on distilling off the latter recrystallised 
several times from hot benzene. 

Mononitropyrocatechin, C5Hs.NO.(OH)2, crystallises in small yellow 
silky needles, which dissolve easily in water, alcohol, and ether, but 
are very difficultly soluble in benzene. It melts at 157° and dissolves 
in caustic potash with a beautiful purple colour. 

Barium salt, C.H;(NO.)O,.Ba + 3H,O, crystallises in dark-red 
plates, with metallic lustre. It is very difficultly soluble even in 
boiling water. On drying at 130°, it loses its water of crystallisation 
and becomes dark green. 

Mono-amido-pyrocatechin, C,H;(NH:).(OH)2, is produced by the 
action of reducing agents on the nitro-compound. The hydrochloride 
crystallises in long dark needles, On attempting to obtain the free 
base from this salt by treating it with caustic or carbonated alkalis, 
it oxidises immediately on contact with the air, and dissolves with a 
dark violet colour. 

A second nitropyrocatechin has been obtained in small quantity, but 
has not yet been completely investigated. It distils with steam, is 
very difficultly soluble in water, and forms yellow drops which, afte 
a time, solidify to a crystalline mass. T. C. 


A Quinone Derivative occurring in Agaricus Atrotomen- 
tosus. By W. TuHORNER (Deut.-Chem. Ges. Ber., xi, 538—535).— 
On treating Agaricus atrotomentosus with ether, a wine-red solution is 
obtained, which on evaporation leaves a dark-brown crystalline mass, 
soluble in solutions of caustic alkalis. By dissolving the precipitate, 
which is produced on adding hydrochloric acid to this alkaline solution, 
in boiling glacial acetic acid, a-dioxyquinone, C,,H,0.(OH),, is obtained 
in the pure state, in the form of dark-brown shining plates (m. p. above 
360°). It is insoluble in water, benzene, petroleum-ether, chloroform, 
and carbon bisulphide, and dissolves with difficulty in boiling alcohol and 
in glacial acetic acid, forming red solutions. The substance dissolves in 
alkalis, forming a yellowish-green liquid, which becomes colourless when 
boiled with zinc dust. Oxidation takes place on exposure to the air, 
and the solution assumes its original colour. The addition of ammonia 
to the red alcoholic solution first changes the colour to violet, which 
passes into dark blue, green, and finally yellow. The acetate, 
itlsOs( CoH:0s)s forms reddish-yellow crystals, which melt at 238— 


Agaricus atrotomentosus, Ag. bulbosus, and Ag. integer contain bodies 
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which form crystalline double salts with platinum chloride. The last. 
mentioned fungus also contains considerable quantities of 


mannite. 


W. C. W. 


Aurin. By E. and O. Fiscuer (Deut. Chem. Ges. Ber., xi, 473).— 
Triphenylmethane is formed by the action of alcohol on the diazo- 
compound of leucaniline prepared from pure aurin. This confirms 
the authors’ view of the constitution of aurin, viz., that it has the 


formula C,.H,,0;, and is a derivative of triphenylmethane. 
W. C. W. 


Action of Boron Fluoride on Anethol.—Properties of Hydro. 
boric Fluoride. By F. Lanvoupn (Compt. rend., lxxxvi, 601—604), 
—Anetho} is instantaneously polymerised by fluoride of boron at the 
ordinary temperature, but at the boiling heat the action is different. 
In this way the author obtained anisol, C;H;O, and another substance, 
C,,H,,.O, boiling at 225—228°, having a powerful odour, resembling 
that of camphor. Hydroboric fluoride, BF);.3HFI, is formed at the 
same time, and was easily isolated, distilling at about 130°, although 
no constant boiling point could be observed: its vapour-density 
was found to be 4°72, that calculated for 2 volumes being 4°42. 
The splitting up of anethol by the action of fluoride of boron is 
represented by the equation :— 


CHO, = C;H;O + C,,H,,0 + C;. 


The author’s former communications on anethol are referred to in 
Compt. rend., 1875, 12 Juillet; 1876, 17 Janvier, and 10 Avril; and 
this Journal, 1876, i, 246, 705, ii, 79. R. R. 


Melilotol. By T. L. Pu1rpson (Compt. rend., lxxxvi, 830—831).— 
Melilotol is an oily product found together with coumarin in the Meli- 
lotus officinalis, and may be extracted by distilling the plant (when in 
flower) with water, agitating the aqueous distillate with ether, and allow- 
ing the ethereal solution to evaporate spontaneously. It has an agreeable 
odour, is but very slightly soluble in water, very soluble in alcohol 
and ether, and when boiled with a concentrated solution of potassium 
hydroxide, yields melilotic acid, CyH)O3, which is also found in the plant. 
The formula of melilotol the author states to be C,H,O,.. He believes 
it to be analogous to salicylic aldehyde, and that to it the agreeable 
odour of the M. officinalis is due. Coumarin, C,H,O,, when treated 
with sodium amalgam in presence of water, gives melilotic acid, the 
reaction being :— 

C,H,O, + H, = C,H,0, : C,H,0, + H,0 = C,HO;; 
the melilotol, as it is produced uniting with the elements of water, to 
form melilotic acid. C. E. G. 


Salicylic Acid. By J. Wititams (Pharm. J. Trans. [3], viii, 
785—786).—The author, on comparing the physical and chemical pro- 
perties of the natural and artificial salicylic acid, found that they 
differed, owing to the presence in the artificial acid of an impurity 
which he calls cresyl-salicylic acid. When purified, the natural and 
artificial acids exhibit identical properties. The purification is 
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effected by dissolving the acid in boiling water, and neutralising it 
with calcium carbonate. On cooling, calcium salicylate crystallises 
out, and is purified by repeated crystallisation from hot water. When 
this is decomposed with hydrochloric acid, and the precipitated salicylic 
acid is recrystallised from hot water, and finally from dilute alcohol, 
it is obtained in large white crystals similar to those of the natural 
acid. . 

Cresyl-salicvlic acid is obtained from the uncrystallisable portion of 
the mother-liquor from the calcium salicylate, by decomposition with 
hydrochloric acid, but the author has not completed the investigation 
of this body. L. T. O'S. 


Protocatechuic Series of Compounds. By F. Tremann (Deut. 
Chem. Ges. Ber., xi, 659—675).—The relations existing between the 


compounds containing the common group CHO, and derivable 
therefore from protocatechuic acid, may be classified in four parallel 
series, viz. (1.) The protocatechuic acid series proper, the members of 
which contain a single carbon atom, —C—, in the side chain. (2.) The 
a-homoprotocatechuic series, of which the characteristic group is the 
side chain containing —CH,—C—. (38.) The hydrocaffeic series of 
bodies containing in the side chain the group —CH,—CH,—C—. 
(4.) The caffeic, with the side chain group —CH—CH—C—. Tables 
of the acids, alcohols, aldehydes, &c., of these series are given, with 
the melting points, as far as they are known, from an inspection of 
which it is evident that the higher homologues in the several series 
melt at a lower temperature than the lower; also that the melting 
points of members of the caffeic is uniformly higher than those of 
corresponding members of the hydrocaffeic series; and that of those 
acids which contain a single methoxyl group, those in which the latter 
group occupies the para-position in relation to the side chain, melt 
at a higher temperature than those in which the meta relation ob- 
tains. To each of the acids of the above series corresponds an alde- 
hyde, aleohol, and a body resulting from the replacement of carboxyl 
by methyl. 

Constitution of Eugenol.—The question of the constitution of eugenol 
resolves itself into that of its side chain, the group C;H;. From 
the formation of acetic acid in the oxidation of the oil, Erlenmeyer 
inferred the presence of the group CH;—C, and hence considered it 
as having the constitution —CH—CH—CH;. He, however, has since 
shown (Ber., ix, 273) that acetic acid is a product of the oxidation of 
the oxybenzoic acids, and that the above conclusion is not warranted. 
On this ground, together with the fact that the formation of acet(«)- 
homovanillic acid from aceteugenol is irreconcilable with this view, 
it is rejected by him, and the formula —CH.—CH—CH,, proposed 
for the side group.. To this the author takes objection, maintaining 
the original formula on the following grounds :—Eugenol, coniferyl 
alcohol, and ferulic acid all yield vanillin as a product of limited 
oxidation, apparently in the same way that cinnamic acid and anethol 
yield benzaldehyde and anisaldehyde respectively, a result which indi- 
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cates an analogous constitution of the side chains. These reactions, 
as well as the formation of veratroyl-carbonic acid from methyl- 
eugenol, are explained with difficulty on Erlenmeyer’s hypothesis. 
The following series of reactions (in which R = the C;H; group), ex- 
plaining the derivation of vanillin, and similarly of «-homovanillin, 


are fully discussed by the author :— 


(1) R.CH=CH.CH; + H,O = R.CH(OH).CH,.CH, 
(2) R.CH(OH).CH,.CH; + 0 = R.CO.CH,.CH, + H,0 
(3) R.CO.CH,.CH, + H,0 = R.COH + CH;.CH,OH. 


The author hopes to verify this view of the constitution of eugencl 
by effecting the following reaction :— 


{C.H,(OCH,)(OH)CH—CH—CH;.COOH} — Co, = 
C,H,(OCH,)(OH)CH—CH—CH,, 


analogous to that of the conversion of phenylcrotonic acid into anethol 
(Perkin, Journ. Chem. Soc., 1877, i, 412), but has not as yet obtained 
the acids in sufficient quantity. 

Constitution of Coniferyl Alcohol.—The author in reply to certain 
objections urged by Erlenmeyer (Ber., x, 630), discusses the formula 
proposed by himself for coniferyl alcohol, 

C.H;(OCH;)(OH)CH—CH—CH,OH, 
in relation to its decomposition :— 

(1.) By chromic acid, with formation of acetic acid and ethalde- 
hyde. This might be supposed to be due to the union of the 
CH_CH group with water to form ethaldehyde, but the author 
does not consider this to be the case. He has, however, shown ex- 
perimentally that acetic acid is not formed as a product of the reac- 
tion of the benzene nucleus with the elements of water, and con- 
cludes, therefore, that the reaction in question must be confined to the 
side chain. 

Coniferyl alcohol, when boiled with dilute sulphuric acid, yields a 
small quantity of vanillin, from which reaction, bearing in mind the 
ease with which mixed aromatic and fatty ketones are decomposed, with 
formation of aromatic aldehydes, the presence of the —CO.CH,.CH; 
group might be inferred: on the other hand, the minuteness of the 
quantity of vanillin produced, the analogy of coniferyl to cinnamyl 
alcohol, and the tendency of the former to polymerisation, favour the 
original hypothesis. The formation of vanillin is explained by the 
hydration of coniferyl alcohol to form the compound 


C.H;,(OCH;)(OH).CH(OH).CH,.CH,(OH), 


which is resolved into vanillin and ethyl] alcohol in the same way that 
lactic acid splits up into ethaldehyde and formic acid. 

(2.) By faming hydriodic acid, with formation of methyl and ethyl 
iodides. The production of the latter compound is referred to the 
decomposition of the side chain. That this is its actual origin 1s 
rendered probable by the observation of Hlasiwetz (Annalen, cxli, 227) 
of the conversion of caffeic acid, C.H;(OH),.CH__CH.COOH, into 
homopyrocatechin, C;H;(OH)2.CHs, by the action of hydriodic acid. 


— 


ov woevev\’ 
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Nevertheless, Erlenmeyer failed to obtain ethyl iodide from cinnamyl 
alcohol by a similar reaction: but the author on repeating the experi- 
ment, has obtained results which are reconcilable with the original 
formula for coniferyl alcohol. 

Action of Hydriodie Acid upon Cinnamyl Alcohol_—By the action of 
fuming hydriodic acid (25 parts) upon cinnamy] alcohol (10 parts) at 
180—200°, in sealed tubes, the author has obtained a mixture of 
toluene and phenylpropylene. The first stage of the reaction probably 
consists in the formation of the latter body, which is decomposed by 
the prolonged action of the hydriodic acid according to the equa- 
tion :— 


C,H;.CH—CH.CH; _ 3HI = C,.H;.CH; + CH;.CH.I aa I.. 


From this it is a direct inference, that coniferyl alcohol would yield,. 
when similarly treated with hydriodic acid, a dioxyphenylpropylene, 
C,H,(OH),.CH__CH.CH;,, andadioxytoluene (homopyrocatechin); The 
author appears to have identified the latter body amongst the products 
of this reaction, but the dioxyphenylpropylene is so very unstable 
that it could not be isolated, the chief product being an almost in- 
soluble resinous substance containing considerable quantities of 


iodine. C. F. €. 


Diaceto(a2)homoprotocatechuic Acid. By Nacasos1 Nagar 
(Deut. Chem. Ges.. Ber., xi, 658).—This acid is easily prepared by the 
action of acetic anhydride, at its boiling temperature, upon a-homo- 
protocatechuic acid. It occurs in the form of minute crystals which 
melt at 89—90°, and are soluble in water, alcohol,,and ether. It does 
not give any reaction with ferric chloride. C. F. C. 


Synthesis of Caffeic Acid, and Derivatives of Caffeic and 
Hydrocaffeic Acids. By F. Trnmann and NacaJosi Nagat (Deut. 
Chem. Ges. Ber.,. xi, 646—657).—The direct and collateral results of 
this research are given under the successive compounds investi- 
gated :— 


m P 

Acetovanillin, Cs5H;.(COH).(O.CH;)(O.C.H;0), is best prepared by 

allowing the sodium-compound of vanillin to remain in contact with 

an ethereal solution of acetic anhydride for some hours. It forms 

large flat needles which melt at 77°; it is easily soluble in alcohol and 
ether, but only sparingly in water. 


m P 
Acetoferulic acid, C.>H3(CH—CH.COOH)(0.CH;)(0.C,H;0), is 
formed by heating either vanillin or the preceding compound with 
anhydrous sodium acetate and acetic anhydride. It crystallises in 
slender needles melting at 196—197°: it is readily soluble: ia alcohol 
and in ether, but with difficulty in water. ; 


m P 

Ferulic acid, C.H;.(CH—CH.COOH)(0.CH;)(OH), results from 
the decomposition of the preceding compound by sodium hydrate. 
This synthetic acid crystallises from boiling water in brittle prisms of 
high refractive power which melt at 168—169°. The authors have 


isolated fernlic acid from assafcetida according to the method of Hlasi- 
282 
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wetz and Barth, and find that it also melts at 168—169°, and not at 
153° as stated by them. In order, finally, to establish the identity of 
these products, (1) the latter was heated with acetic anhydride, and 
found to yield a body identical in all respects with the acetoferulic 
acid described above, and (2) the acetoferulic acid thus prepared from 
the “natural” acid was oxidised by potassium permanganate in acetic 
acid solution, and found to yield acetovanillin and acetovanillic acid. 

In ferulic acid the hydrogen both of the carboxyl group and of 
the phenolic hydroxyl is capable of being replaced by metals, so that 
it yields two classes of salts, of which the primary ammonium and 
secondary potassium salts have been obtained by Hlasiwetz. Ferulic 
acid is a hydroxyl-methoxyl-cinnamic acid, and can readily take up 
two hydrogen atoms, forming hydroferulic acid. 


m 
Hydroferulic acid, C,H,(CHs.CH:.COOH)(OCH,)(OH), is easily 
obtained by the action of reducing agents upon ferulic acid. It crys- 
tallises from its aqueous solution in microscopic plates (m. p. 89—90°) 
which are very easily soluble in alcohol, ether, and hot water. Like 
the preceding it forms two classes of salts. 


m »? 
Dimethyleaffeie acid, CeH;(CH—CH.COOH)(0.CH;)2, or methylfe- 
rulic acid, was prepared by the authors by two parallel methods, namely, 
by replacing the two hydroxyl groups of caffeic or dioxycinnamic acid, 
and the single hydroxyl group of ferulic acid by methoxyl, by heating 
them with potash and methyl iodide, in methyl alcohol solution ; 
the acids thus obtained are identical in every respect, thus establish- 
ing beyond doubt the constitutional relations of the three acids. 
Dimethyleaffeic acid crystallises in needles which melt at 180—181°. 
It is a monobasic acid. The salts which it forms with the metals of 
the alkalis and alkaline earths are readily soluble. 


mp 

Hydrodimethyleaffeic acid, C;H;(CH,.CH.COOH)(OCH;)., was ob- 

tained by reduction from dimethylcaffeic acid prepared both from ferulic 

acid and from caffeic acid: the products were identical. This acid crys- 

tallises from its aqueous solution in slender needles which melt at 
96—97° to an oil which solidifies at 60°. 


m P 

Isoferulic acid, C5H;(CH—CH.COOH)(OH)(OCH;), is formed by 
heating caffeic acid with methyl iodide and potassium hydrate in in- 
sufficient quantity for the complete replacement of its hydroxyl. The 
methyl ethers of isoferulic and dimethylcaffeic acids are thus ob- 
tained: they are easily separated, and the isoferulic acid may be iso- 
lated, after saponification, in the form of crystals which melt at 211— 
212°. It forms two classes of salts. 


m P 
Hydroisoferulic acid, CsH;(CH2.CH,.COOH)(OH)(OCHS), is readily 


formed from the preceding acid by reduction. The pure acid forms 
slender colourless needles which melt at 146° to an oil which solidifies 


at 130°. 
Synthesis of Caffeic Acid.—By means of the action of sodium acetate 


and acetic anhydride on protocatechuic aldehyde,. the authors have 
converted the latter into a diacetocaffeic acid, identical in all respects 
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with that obtained by the action of acetic anhydride on caffeic acid : 
thus finally establishing the constitution of the latter acid. 


m Pp 

The diacetocaffeie acid, C;H;(CH.CH.COOH)(OC,H;0)., crystal- 
lises in slender needles which melt at 190—191°. It is readily con- 
verted into caffeic acid by heating it with a solution of potassium 


hydrate. C. F. C. 


The Tannin of Ilex Paraguayensis. By P. N. Arata (Gazzetta 
chimica italiana, vii, 520—530).—The tannin from Maté or Paraguay tea 
has hitherto been considered as identical with the caffeotannic acid 
from coffee, but on making a careful comparison of the two the author 
finds there is, in many respects, a difference between them. 

I. The tannin in both cases was extracted by meansof dilute alcohol, 
and the solution, after the addition of a little subacetate of lead and 
filtration, was precipitated by lead acetate. This precipitate was de- 
composed by sulphuretted hydrogen, the solution evaporated at 100°, 
and again dissolved and precipitated by lead acetate, &c., the opera- 
tion being repeated several times. 

II. The chief differences in the behaviour of the two tannins with 
reagents were as follows :— 


Caffeotannic acid. Ilex tannin. 
Acetate of lead .. Bright yellow pp. Greenish-yellow pp. 
Baryta water.... Yellow pp. Green pp. 
Gelatin solution.. Slight pp. Abundant pp. 


III. By dry distillation, caffeotannic acid gives pyrocatechin, and 
ilex tannin also gives a distillate having the reactions of pyrocatechin, 
but the crystals obtained from it are very soluble in ether, and only 
slightly soluble in water, whilst pyrocatechin is very soluble. 

1V and V. The solubility of the two tannins in alcohol differs, the ilex 
tannin being much less soluble. The analytical results obtained by 
the author for the ilex tannin also differ from those obtained by Roch- 
leder and by Payen for caffeotannic acid; as the carbon in the three 
analyses given, however, is 40°49, 50°24, and 48°30 respectively, the 
evidence of a difference in composition can scarcely be considered as 
conclusive, although they are all considerably below that obtained 
from caffeotannic acid (C = 56°35). 

VI. Heated with a strong solution of potassium hydroxide, as in the 
preparation of caffeic acid from caffeotannic acid, ilex tannin yields a 
similar compound, but differing from caffeic acid in its reactions. The 
two tannins, after fusion with potassium hydrate, neutralisation with 
acid, and extraction with ether in the usual way, both gave crystalline 
products; these, however, differed somewhat, the protocatechuic acid 
from caffeotannic acid giving a white precipitate with silver nitrate, 
and a red colour with mercurous nitrate, whilst the product from the 
ilex tannin gave no precipitate with silver nitrate, and a yellowish 
colour with the mercurous salt. 

VII. The ilex tannin appears to be a glucoside as, after being boiled 
with an acid or an alkali, the solution reduces Febling’s test: this 
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sugar is uncrystallisable. The author believes the tannin, when free 
- from sugar, to be like gallotannic acid (digallic acid), a polyacid ether, 
or rather a mixture of polyacid ethers. C. E. G. 


Oxytoluic and Oxyphthalic Acids. By O. Jacossen (Deut. 
Chem. Ges. Ber., xi, 374—381).—Each of the four xylenols recently 
described by the author yields, on fusion with potassic hydrate, an 
oxytoluic and an oxyphthalic acid. The present communication refers 
to those obtained from the liquid (1: 3:4) metaxylenol. The fused 
mass obtained in the above manner from (1: 3:4) xylenol was dis. 
solved in water, saturated with hydrochloric acid, and exhausted with 
ether: the acids were removed from the ethereal solution by caustic 
soda, and precipitated from the alkaline solution by hydrochloric acid 
in crystalline flocks. They were separated by distillation in steam, 
when the oxytoluic acid passed over in the distillate, leaving the 
oxyphthalic acid behind. The former was purified by recrystallisa- 
tion. 

Ozxytoluic acid, CsH;(CH;)(COOH)(OH).—It is easily soluble in 
alcohol, ether, and hot water, but only slightly in the cold. It erys- 
tallises from petroleum ether in long needles (m. p. 149°). The 
aqueous solution of the acid or of its salts gives a deep violet-blue 
coloration with ferric chloride. 

Barium salt (C,H,O;),Ba.2H,0, is easily soluble in water, and crys- 
tallises in large arborescent groups of plates with silvery lustre. 

Normal copper salt decomposes easily. 

The formation of the acid from (1: 3: 4) metaxylenol shows that 
only the two following formule are possible, viz. :—CH,: COOH : OH= 
(1:3:4), or (1:3: 5). 

The acid when heated with strong hydrochloric acid at 180—185", 
in sealed tubes was easily split up into carbonic anhydride and acresol, 
which, after purification, distilled at 200°, and crystallised in large 
rhombic plates, melting at 35°. This cresol, on fusing with caustic 
potash, was oxidised to para-oxybenzoic acid (m. p. 210°). This fact, 
together with its other properties, proves that it was paracresol, and 
therefore that the oxytoluic acid (m. p. 149°) is represented by the 
first of the above formule. It is consequently identical with that 
obtained by Engelhardt and Latschinoff (Zeitschr. f. Chem. (1869), 
622) from paracresol, and by fusing crude potassium xylolsulphate 
with potash. Fittica has also arrived at a similar constitution for this 
body (Ber., vii, 928). Not para-, but ortho-cresol appears to be ob- 
tained, however, when the calcium salt of this oxytoluic acid is dis- 
tilled with excess of lime. The product is an oil which solidifies to a 
crystalline mass melting at about 15°, and when oxidised by fusion 
with potash, yields salicylic acid, and not a trace of paraoxybenzoic 
acid. 

The Oxyisophthalic acid, CsH3;(0H)(COOH),, obtained together with 
the oxytoluic acid as above described, crystallises from its hot aqueous 
solution in colourless needles, and from hot dilute alcohol in small 
prisms. 160 parts water at 100° dissolve one part of the acid. It is 
easily soluble in alcohol, less so in ether, and not at all in chloroform. 
Very dilute solutions of the acid or its salts give a cherry-red colora- 
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tion with ferric chloride, which is not destroyed by boiling or hydro- 
chloric acid. It melts at 284° (corrected), is decomposed at 295°, and 
sublimes slightly at 220°. 

The sodium salt crystallises very easily from water in long, flat 
needles, containing water of crystallisation, which it loses slowly and 
partially in dry air at the ordinary temperature, and completely at a 
gentle heat. 

The barium salt crystallises in small needles. 

The cadmium, cobalt, copper, and neutral and acid silver salts were 
also prepared. 

The dimethyl ether crystallises from dilute methyl alcohol in large 
flat needles, m. p. 96°. 

The diethyl ether crystallises from the warm aqueous solution in 
needles, m. p. 52°. 

The amide, CsH;(0H)(CO.NH,), (m. p. 250°), separates from hot 
alcohol in minute rhombic plates, which are difficultly soluble in hot 
alcohol, and almost insoluble in cold alcohol or in water. 

The constitution of oxyisophthalic acid follows from that of liquid 
metaxylenol, 7.e., its side chains are in the positions 1:3:4. By 
treatment with strong hydrochloric acid at 180°, it forms a colouring- 
matter similar to aurin, which crystallises from alcohol in needles 
having a green metallic lustre, and giving with alkalis a red colora- 
tion. 

This oxyisophthalic is doubtless identical with the orthophenol- 
dicarbonie acid obtained by Ost (J. pr. Chem. [2], xiv, 103) from 
salicylic and carbonic acids, also with the a-oxyisophthalic acid pro- 
duced by Tiemann and Reimer (Ber., x, 1571) on oxidising para- 
aldheydo-salicylic and ortho-aldehydo-paraoxybenzoic acids, which 
proves therefore that the constitution of the two latter bodies ig 
1:3:4. 

Paraxylenol, on fusion with caustic potash, yields an oxytoluic 
acid (m.p. 174°) and an oxyterephthalic acid, already described by 
Burkhardt; whilst (1: 2:4) orthoxylenol, under similar circum- 
stances, gives an oxytoluic acid (m. p. 198°) and an oxyphthalic 
acid, which is not identical with that obtained by Baeyer. The author 
is still investigating the nature of these products. T. C. 


Oxytoluic and Oxyphthalic Acids. By O. Jacossen (Deut. 
Chem. Ges. Ber., xi, 570—574).—By long-continued fusion with caustic 
potash, paraxylenol yields Burkhardt’s oxyterephthalic acid (Ber., x, 
144) and an oxytoluic acid (m. p. 177°) identical with that obtained 
by Engelhardt and Latchinoff (Zeitschr. f. Chem., 1869, 623), and by 
Oppenheim and Pfaff (Ber., viii, 889) from metacresol. The same 
oxytoluic acid is formed by the oxidation of metahomosalicyligenic 
acid. This acid must be CH;: OH: COOH = 1:38: 4; since it is 
formed both by the introduction of the carboxyl group into meta- 
cresol, and by the oxidation of one of the methyl groups in paraxylenol. 
By heating with hydrochloric acid at 170°, oxytoluic acid is decomposed 
into metacresol and carbon dioxide. 

Thymol is decomposed by fusion with caustic potash into acetic, 
oxytoluic, and oxyterephthalic acids. Carvacrol treated in this way 
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gives no acetic acid, but oxyterephthalic acid and an iso-oxycinnamic 
acid. Thisis a crystalline body (m. p. 93°), which volatilises in a current 
of steam, and gives a reddish-violet coloration with ferric chloride. 
The author thinks it probable that in this acid the groups OH, COOH, 
and CH; have the position 1 : 3: 4, whilst in metahomoparaozybenzoic 
acid they are 1: 4: 3. W. C. W. 


A New Mode of Formation of a-Oxyisophthalic Acid («- 
Phenol-dicarbonic Acid. By M. W.Iues and I. Remsun (Deut. 
Chem. Ges. Ber., xi, 579—582).—Sulphamin-isophthalic acid, obtained 
by oxidising para-sulphamine-toluic acid with potassium permanganate, 
yields when fused with potash, a-phenol dicarbonic acid, which has 
been described by Ost (J. pr. Chem., xiv, 93, and xv, 301) and 
by Tiemann and Reimer (Ber., x, 1571). Since a-phenol dicarbonic 
acid has the constitution C,;H,(COOH)(COOH).OH (1: 3:4), it 
follows that sulphamin-isophthalic acid is 


C.H,(COOH)(COOH).SO,NH, 


(1:3: 4), and parasulphamintoluic acid C;H;(CH;)(COOH).SO,NH, 
(1 : 3: 6), and consequently the position of the side chains, 
CH:;, CH;, and NH.SO,, in the xylenesulphamide, which melts at 95— 
96°, must be (1: 3: 6), as previously stated by the authors (Ber., x, 
1042), and not (1:3: 2) as contested by Jacobsen (ibid., xi, 17). 

W. C. W. 

Behaviour of Benzoic Acid in the Organism of Birds. By 
M. Jarre (Deut. Chem. Ges. Ber., x, 1925—1930).—The author con- 
firms Shepard’s result, that no hippuric acid is produced by the decom- 
position of benzoic acid administered to birds. The main product of 
the decomposition is a new body, for which the name of ornithuric 
acid is suggested. The new acid is extracted from the excrement of 
birds, to which benzoic acid has been administered, by boiling with 
alcohol, evaporating, extracting fat, &c., with ether, acidulating with 
sulphuric acid, and again shaking up with ether: the dark-coloured 
mass, which separates on cooling the ethereal liquid, is purified by a 
tedious process. Ornithuric acid crystallises in very small, colourless 
needles, insoluble in ether, soluble with difficulty in water, somewhat 
soluble in acetic ether, soluble in hot alcohol; the crystals melt at 
about 182°. The formula assigned to the acid is C;,H»N,0,. By the 
action of boiling hydrochloric acid, ornithuric acid yields benzoic acid. 

In the purification of ornithuric acid, a new base was obtained. 
This substance could not be perfectly purified, but from a study of its 
compounds with acids, it is shown to have the formula C;H,.N.,0:. 
The base is a crystalline substance, ‘with a burning taste and un- 
pleasant odour; easily soluble in water and alcohol, yielding a strongly 
alkaline liquid; insoluble in ether. 

Two series of crystalline salts were obtained ; the following have been 
prepared : CsHi.N,0,.13HC1: C;H,,.N,02.HC1: 2C5H,.N20,.150x. 

The second and third were prepared from the first, which was itself 
obtained by boiling ornithuric acid with hydrochloric acid, filtering 
from separated benzoic acid, concentrating and treating with alcohol. 

The formation of ornithuric acid is analogous to that of hippuric 
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acid, this compound being derived from 2 molecules of benzoic acid, and 
one of the base C;H,,N,0., with elimination of 2 molecules of water : 


2(C,H,0.) + C;H,,N,0, = CpH N20, + 2H,0. 
M. M. P. M. 

Ornithuric Acid and its Derivatives. By M. Jarry (Deut. 
Chem. Ges. Ber., xi, 406—409).—Calcium and barium ornithurate are 
described: Ca(CjgHigN2O,)2, and Ba (CisHigN20,)2, respectively. The 
former is a crystalline salt, very slightly soluble in water, hot or cold, 
insoluble in alcohol and in ether. The latter forms a snow-white mass, 
easily soluble in water and in alcohol, insoluble in ether. The com- 
position of these two salts shows that ornithuric acid is a monobasic 
acid, whilst the sparing solubility of the calcium salt and the ready 
solubility of the barium salt are very characteristic. For the base, 
C;H,.N202, previously obtained by the author from birds’ excrement, 
the name of ornithine is suggested. 

By boiling ornithuric acid with hydrochloric acid until the whole 
is just dissolved, a product is obtained which the author calls mono- 
benzoylornithine, C\yzHiN2O3, or CsHsO..NH,.NHC,;H;O. This body 
crystallises in hard, colourless needles, melting at 225—230°, easily 
soluble in water, but insoluble in alcohol and in ether. 

Monobenzoylornithin forms easily soluble salts with mineral acids, 
by long-continued boiling with hydrochloric acid, it is decomposed 
into benzoic acid and ornithine. The formula formerly given for 
ornithine is confirmed by the preparation and analysis of the nitrate, 
which is a salt analogous iu general properties to the chlorhydrate, 


crystallising in broad colourless plates. The author is inclined to 
regard this base as a diamido-derivative of a fatty acid, probably a 
diamidovaleric acid, C;H,(NHz)2.02. M. M. P. M. 


Action of Chlorine on Metachloracetanilide. By F. Brit- 
STEIN (Deut. Chem. Ges. Ber., xi, 680).—The product of the above 
reaction is the compound C,Cl;.OH.Cl, which forms large crystals 
(m. p. 68°5—70°), soluble in alcohol, benzene, and carbon bisulphide. 

C. F. C. 


Action of Phosphorus Pentasulphide on Acid Amides. By A. 
BerntHseNn (Deut. Chem. Ges. Ber., xi, 503).—Thiamides can be 
conveniently prepared by the action of phosphorus pentasulphide on 
amides. Benzothianilide is obtained by gently warming a mixture of 
the pentasulphide with twice its weight of benzanilid. The syrupy 
mass is extracted with alcohol, caustic sodia is added, and the solu- 
tion is poured into water. On the addition of hydrochloric acid, the 
benzothianilide is precipitated. Ina similar way, phenyl acetothiamide 
can be prepared from phenylacetamide. W. C. 


Remarks on Bernthsen’s Paper “On the Action of Phos- 
phorus Pentasulphide on Acid Amides.” By A. W. Hormann 
(Deut. Chem. Ges. Ber., xi, 504—507).—This is merely a reply to 
Bernthsen’s complaint, that Hofmann was encroaching on his subject, 
and does not possess any scientific interest. W. C. W. 
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A New Chloride of Camphor (Preliminary Notice). By 
F. V. Sprtzer (Deut. Chem. Ges. Ber., xi, 363—364).—When finely- 
divided camphor is added gradually to phosphorus pentachloride, the 
whole being kept cool, a nearly pure dichloride of camphor is pro. 
duced. It melts at 150—155°, whilst the isomeric dichloride obtained 
by Pfaundler melts at 70°. The author is making a complete inves. 
tigation of this new substance. T. C. 


Action of Boron Fluoride on Camphor. By F. Lanpo.upn 
(Compt. rend., lxxxvi, 539—541).—Camphor, heated to its melting 
point, absorbs boron fluoride, and combines with it in equivalent pro- 
portion, forming a compound which crystallises in slender prismatic 
needles melting at about 70°. When this was heated in a sealed tube for 
24 hours at 250°, boric acid was produced, besides liquid and gaseous 
products, the chief of which were:—Cymene and its polymerides; 
hydrocarbons belonging to the acetylene series C,H», 2; carbonic 
oxide; ethylene; and propylene. These results the author considers 
to point to the constitutional formula, C;Hy.H,.CO(CH;)(C;H;), for 
camphor, from which it appears that the generating hydrocarbon of 
camphor must be hexylene, C;Hi; and consequently there is a pos- 
sibility of forming camphor synthetically from hexylene. R. R. 


Isatin and its Derivatives. By W. Suipa (Deut. Chem. Ges. 
Ber., xi, 584—587).—Acetylisatin prepared by heating isatin with 
twice its weight of acetic anhydride for 3—4 hours, crystallises in 
yellow prismatic needles, which melt at 141°. It dissolves readily in 
benzene and in alcohol, and splits up into isatin and acetic acid on 
boiling with water, or more easily with hydrochloric acid. 

A dilute solution of potassium hydrate dissolves acetylisatin, and 
dilute sulphuric acid precipitates acetylisatic acid from this solution. 
Acetylisatic acid, C;.H,O,N, is a white crystalline substance (m. p. 160°), 
soluble in alcohol, ether, and benzene. It forms isatin when boiled 
with hydrochloric acid. By the action of sodium amalgam on an acetic 
acid solution of acetylisatic acid, acetylhydrindic acid, CyHy,NO,, is pro- 
duced. This substance forms colourless, needle-shaped crystals (m. p. 
142°), which dissolve freely in water, alcohol, chloroform, and glacial 
acetic acid, but are insoluble in petroleum ether. This acid does not 
yield isatin on boiling with hydrochloric acid. Reducing agents 
(hydriodic acid or sodium amalgam) split up acetylhydrindic acid, 
forming acetic acid and oxindol. 

Since acetylhydrindic acid is formed from acetylisatic acid, by the 
direct addition of two atoms of hydrogen, it cannot be an aldehyde, 
but must be identical with acetyl-orthoamidomandelic acid, and there- 
fore bears the same relation to di-oxindol that acetylisatic acid does to 
isatin. The constitution of these bodies may be represented by the fol- 
lowing formule :— 


ia CH< Ry >CO 


Orthoamidomandelic acid. Oxindol. 
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CO.COOH CH(OH).COOH 
CH, OHA 
NH(C,H,0) NH(C,H,0) 
Acetylisatin. Acetylisatic acid. Acetylhydrindic acid. 


Acetyloxindol begins to sublime at 100°, and melts at 130°. By 
adding sulphuric acid to a solution of this compound in sodium 
hydrate, a new crystalline body is obtained, which will form the subject 
of further research. Ww. Ws 


Synthesis of Oxindol. By A. Baryzr (Deut. Chem. Ges. Ber., 
xi, 582—584).—The product of the action of tin and hydrochloric 
acid on a mixture of isomeric nitrophenylacetic acids, is neutralised 
with marble, and boiled with precipitated barium carbonate. The 
para- and meta-amido acids form barium salts, but the ortho-acid 
remains in solution in the form of an anhydride, and can be extracted 
with ether. This anhydride of orthoamidophenylacetic acid is identical 
with oxindol. It yields indol on heating with zinc dust. 

This result confirms the correctness of the formula, 


CH 
Sov oximilol. CHi< yy > OO, Ww. C. W. 


Methyl Derivatives of a-Naphthylamine. By L. LanpsHorr 
(Deut. Chem. Ges. Ber., xi, 631—646).—It has already been shown 
(Ber., x, 594 and 1582) that by the action of methyl chloride on ani- 
line and toluidine, methyl substitution products of the respective bases 
are obtained. Its reaction with naphthylamine is somewhat different 
in character. By passing methyl chloride into naphthylamine at the 
temperature of 150—180°, the author obtained, in addition toa methyl 
derivative, dinaphthylamine; the latter results from the action of 
naphthylamine on the naphthylamine hydrochloride which is formed 
in the course of the reaction. In order to identify this compound, a 
comparison was made between it and dinaphthylamine prepared 
directly from naphthylamine and naphthylamine hydrochloride, by 
converting them both into nitrosodinaphthylamine, (C,H7),(NO)N. In 
both cases the nitroso compound was obtained as a yellow crystalline 
powder, melting at 260—262°, with decomposition. Monomethyl- 
naphthylamine, C,H,;(CH;)HN (b. p. 293°), was also isolated from the 
product of the reaction: the acetyl derivative of this compound, 
CioH,(CH;)(C.H;O)N, crystallises in small white prisms, melting at 
90—91°, easily soluble in alcohol and ether, but with difficulty in 
water. By the action of methyl iodide (2 mols.) upon naphthylamine 
(1 mol.) dissolved in methyl alcohol, in sealed tubes at 100°, dimethyl- 
naphthylamine, C,.H;(CH;).N, is obtained as a bright yellow oil, with 
a green fluorescence, boiling at 267°. 

By heating this compound with methy] iodide for some days at 100°, 
in sealed tubes, trimethylnaphthylammonium iodide, C,.H;(CHs)3I, is 
formed. This body crystallises in large, yellow needles, which are 
soluble in water, yielding a green solution. At 164° it is resolved into 
methyl iodide and dimethylnaphthylamine. The corresponding hy- 
droxide, obtained by the action of silver oxide, is a powerful base, 
forming well crystallised salts. C. F. C. 
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Formation of Xanthine Derivatives by the Action of Pan- 
creas Ferment on Albumin. By G. Satomon (Deut. Chem. Ges. 
Ber., xi, 574—576).—Hypoxanthine is formed by the action of pancreas 
ferment on pure blood fibrin. It is also produced in much smaller 
quantities, in the absence of pancreas ferment, by simple decay. 
Schiitzenberger (Bull. Soc. Chim., 1874) has shown that in the decom- 
position of the albuminous constituents of yeast, leucine, tyrosine, 
xanthine, hypoxanthine, guanine, and carnine are formed. 

W. C. W. 

Sulphate of Quinidine. By J. E. De Vris (Pharm. J. Trans. 
[3], viii, 745).—Pure sulphate of quinidine contains 2 molecules of 
water, 2(C..H.,N,0.).SO,H, + 2H,O, as A. C. Oudemans has shown 
from the analysis of three different samples. The commercial sulphate, 
as Petit states, is, however, practically anhydrous, a sample analysed 
by the author containing only 0°35 per cent. water.” * 

The purity of quinidine may be tested as follows:—By adding 
potassium iodide to a solution of the pure sulphate in 50 parts of water, - 
a sandy crystalline precipitate is formed; and if, after leaving the 
liquid for some time, then filtering and adding ammonia, it remains 
clear, the salt may be regarded as pure; if the precipitate is resinous 
instead of sandy, cinchonine or cinchonidine, or perhaps both, are 
present; and if, after filtering and adding ammonia, only a slight 
turbidity is formed, the salt contains only traces of other cinchona 
alkaloids, and is commercially pure. L. T. O’S. 

Quiniretin. By F. A. Fitckiaer (Pharm. J. Trans. [3], viii, 
885—886).—The action of light on quinine salts has been previously 
studied ; and in order to ascertain whether the free base undergoes any 
change in sunlight, a clear solution of 1 part of quinine in 2,000 
of water was exposed to direct sunshine in July and August, when 
it assumed a yellowish or brownish coloration, from which, after a few 
days, a flocculent brown precipitate separated, only a very small trace 
of alkaloid being left in solution. The change takes place when 
quinine dissolved in water previously freed from air by boiling, is 
exposed to sunlight, also on exposing a solution of quinine to the 
direct rays of the sun in an atmosphere of hydrogen. The author 
therefore considers that this substance, which he calls quiniretin, 
must have the same composition as quinine. It has no alkaline reac- 
tion, nor does it neutralise acids, in which it is freely soluble; it has a 
very bitter taste, and is insoluble in alcohol, ether, and water. The 
hydrochloric acid solution is precipitated by ammonia, but not by 
tannin. Nessler’s solution produces a precipitate. It is dissolved by 
chlorine-water, the solution yielding a green precipitate when 
treated with ammonia. Dry quinine is not so readily transformed 
as when it is dissolved in water or alcohol. The other cinchona alka- 
loids being more sparingly soluble in water, are not so easily changed. 
Solutions of quinic acid, concentrated or dilute, are scarcely affected by 
exposure. Aqueous solutions of morphine or strychnine are only slightly 
coloured, whilst codeine and brucine are coloured very much. It seems 
that the solubility of the alkaloid plays a prominent part in the trans- 


formation, but the subject requires further investigation. 
L. T. O’S. 
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Veratrum Alkaloids. By A. Tosren (Pharm. J. Trans. [3], 
viii, 808—810),—After a historical sketch and a detailed account of 
the extraction of the alkaloids from V. lobelianwm, which contains 
principally a mixture of jervine and veratroidine, the author gives the 
following properties and reactions :— 

1. Jervine obtained from the nitrate by treatment with sodium car- 
bonate solution, and subsequent crystallisation from alcohol, forms 
colourless needles, having the formula C,;H,,NQ,, or more closely, 
C.;H N20, but the latter cannot be correct, since the total number of 
nitrogen and hydrogen atoms is not an even number. It is amonacid 
base, insoluble in petroleum spirit, sparingly soluble in water, alkaline 
carbonates, and ether, more so in amy] alcohol and benzene, and freely 
soluble in alcohol. It is dissolved by sulphuric acid, with a yellow 
colour, which gradually changes to green. Hydrochloride of jervine, 
when heated with nitric acid, gives a rose colour, but a mixture of the 
concentrated acids has no effect on the free base. 

2. Veratroidine is obtained from a solution in chloroform as « 
yellow amorphous mass, which, when treated with sulphuric acid, gives 
first a yellow solution, which changes to light brown, and finally to 
raspberry red. Concentrated hydrochloric acid gives a yellowish, rose- 
red coloration, which, on addition of sulphuric acid and heating, 
changes to brown-red. 

Concentrated nitric acid dissolves veratroidine with a light yellow 
colour, and on treatment with sulphuric acid and heating, it changes 
into an orange, and finally a lemon-yellow. 


The presence of veratrine will modify these reactions, but it can 
easily be detected by the permanent red coloration produced by heating 
a solution of the alkaloid in concentrated hydrochloric acid, which dis- 
solves it in the cold without colour. 

The ultimate analysis of veratroidine indicates the formula, 


Cs HigN2016 or C.,H;;NO;. 


In its physiological action it resembles veratrine. Veratrine when 
treated with sulphuric acid and sugar, gives a green colour. 

The composition of the veratrum alkaloids are, according to Weigelin 
and Tobien, as follows :— 


Cs2HgN2O;s, W. 
C5,HN2Oi¢ or C.H3,N O,, = 
Sabatrine Cs, HegN20n, W. 
Sabadilline Cu HegN2043, W. 
Jervine .. CoHyN2O,, T. ? 
L. T. O’S. 


Alkaloid of Duboisia Myoporoides. By A. W. Grrrarp 
(Pharm. J. Trans. [3], viii, 787—790).—This alkaloid is obtained by 
mixing an aqueous extract of the bark with an equal volume of water, 
and adding alcohol until no further precipitation takes place. The 
solution is filtered, and the alcohol distilled off; the residue is then 
diluted with water, treated with a slight excess of ammonia, and shaken 
with chloroform, which dissolves the alkaloid. The solution in chlo- 
roform is evaporated, and the residue dissolved in dilute sulphuric 
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acid, and neutralised with ammonia, when oily drops separate out, 
from which the alkaloid is extracted by ether. 

It is thus obtained as a yellow viscous mass, soluble in alcohol, 
chloroform, ether, benzene, and carbon bisulphide, but only sparingly 
soluble in water, to which it imparts an alkaline reaction. In its 
physiological, and also in some of its chemical actions, it resembles 
atropine. 

With tannic acid and Nessler’s solution it gives white precipitates, 
the former being soluble in hydrochloric acid; alkalis give white pre- 
cipitates, soluble in excess; chlorides of platinum and gold produce 
yellow precipitates. Mercuric chloride precipitates concentrated solu- 
tions of the alkaloid. Concentrated nitric acid gives with duboisine 
a slight brown coloration; but no reaction with atropine. Concen- 
trated sulphuric acid in the cold has no action on atropine, but on 
heating, it darkens in colour, and evolves an aromatic odour, which is 
increased by the addition of potassium dichromate, chromic oxide being 
precipitated. Duboisine treated in a similar manner gives, in the 
cold, a reddish-brown colour, and on heating, an odour of butyric acid, 
whilst chromate of potash is not reduced. 

When boiled with baryta-water, atropine evolves an odour, which, 
according to the author, resembles oil of gaultheria, but according to 
others, of hawthorn, whereas duboisine evolves an odour of butyric acid. 
The free alkaloid is more soluble in water than atropine. The sulphate 
and hydrobromide are the only salts which crystallise. Its physiolo- 
gical actions resemble those of atropine. It dilates the pupil of the 
eye; causes dryness of the mouth, and thirst; it effectually prevents 
the action of muscarine on the heart, and after the lapse of some 
time produces tetanus. 

The author proposes that it should be called duboisine, if after 
further research it should be found not to be identical with en 

L. T. O'S. 

Products of Oxidation of Cholic Acid from Ox-bile and of 
the Acids derived from Cholesterine. By P. Latscuinorr 
(Bull. Soc. Chim. [2], xxxix, 212—213).—The author’s results tend 
to prove that cholic and cholesteric acids are analogous, differing merely 
in their state of hydration. The products of oxidation of cholic acid 
and cholesteric acid are the same, and are formed almost in the 
same proportion; they consist of a small quantity of acetic acid, 
carbon dioxide, and the cholesteric acid, CsHiO;, obtained by Red- 
tenbacher as a product of the oxidation of bile. The author is of 
opinion that the formula for cholesteric acid ought to be C,Hi.0,, or 
C,H,Os., instead of C,H Os. L. T. O’S. 


The Colouring Matter of Birds’ Egg-shells. By C. Lizsar- 
MANN (Deut. Chem. Ges. Ber., xi, 606—610).—The blue or green colour 
of birds’-eggs is due to a bile pigment, which resembles biliverdin in 
certain respects. The shells frequently contain a second colouring 
matter, not a bile pigment, which exhibits a characteristic absorption 
spectrum. W. C. W. 


Invertin. By M. Barru (Deut. Chem. Ges. Ber., xi, 474—482). 
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—Yeast dried at a temperature not exceeding 40°, is finely powdered 
and heated at 105° for 6 hours. Itis then well mixed with water, and 
left at rest for 12 hours at 40°. The aqueous extract is rapidly filtered 
into five times its volume of alcohol of 95 per cent., and the precipitated 
invertin is collected on a filter, and washed with alcohol. This crude 
product, after being pressed between bibulous paper, to remove the 
alcohol, is digested with water. The invertin dissolves, leaving an 
insoluble residue of albuminous matter. The addition of alcohol to 
the solution precipitates pure invertin, which is washed with absolute 
alcohol and dried in vacuo. 500 grams of yeast yield about 2 grams 
of invertin in the form of a white powder, soluble in water. 

If the precipitated invertin is washed with alcohol of 95 per cent., 
instead of absolute alcohol, it retains water, and when dried forms a 
brown, horny mass, not completely soluble in water. This modifica- 
tion is inactive, and is identical in its properties with the invertin 
described by Donath (Ber., viii, 795), Gunning (ibid., v, 821), and 
Berthelot. 

A solution of invertin is neutral to litmus; it precipitates lead, 
copper, and mercurous salts, but has no action on ferric chloride or 
potassium ferrocyanide, and is not rendered turbid by boiling with 
acetic acid. Invertin does not yield leucine on treatment with sulphuric 
acid. 

Both the brown and the white substances contain 22 per cent. of 
ash, which consists chiefly of phosphates of calcium, magnesium, and 
potassium. 

The composition of these two bodies (after deducting the ash) is— 


C. H. N. 8. O. 
42°6 9-1 6°5 0°56 41°24 
84 6°0 0°63 41:17 


Invertin is slower and more feeble in its action than other ferments. 
5 milligrams of invertin can convert 3°8 grams of cane sugar into 
invert sugar in 48 hours. W. C. W. 


On the Nuclein of Milk. By N. Lusavin (Bull. Soc. Chim. 
[2], xxxix, 213).—The nuclein of milk, according to the author, is not 
a phosphate of casein, but some other compound of phosphoric acid. 
It has the properties of a weak acid, and its lead salt, in which the 
relation of lead to phosphorus is as Pb; to P2, is obtained as a granular 
precipitate when lead oxalate is added to a solution of nuclein in 
sodium acetate. 

The casein precipitated from an alkaline solution by hydrochloric 
acid may be obtained in fractions containing different quantities of 
phosphorus. L. T. O'S. 


Putrefaction of Elastin and Mucin. By G. Witcutt (J. pr. 
Chem. [2], xvii, 71—78).—Elastin was prepared from the neck-band 
of oxen by a method analogous to that adopted for preparing cellulose, 
viz., by successive treatment with a mixture of alcohol and ether, acetic 
acid, potash solution, and, finally, washing the product with water. 
100 grams were mixed with 4 litres of water and 5 grams ox pancreas, 
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and maintained at 35° to 40° during 15 days. Deducting the amount 
of undecomposed elastin, it was found that 93 grams of this body 
yielded 1°74 grams ammonia, 8°15 grams valeric acid, 9°4 grams 
glycocol and leucin, besides carbon dioxide, and, as chief product, a 
syrupy peptone-like liquid. Elastin is thus shown to be analogous 
with glutin, and to belong to the protein compounds of the connective 
tissue. 

Mucin was prepared by treating finely divided snails with hot water, 
precipitating the filtrate with acetic acid, and removing the fat by 
means of ether. The mucin was subjected to the action of pancreas 
at 35—40° until it was entirely dissolved: the main liquid product 
was a fetid oil: indol and phenol were produced, as also ammonia, 
butyric acid, and a substance which exerted a powerful reducing 
. action on Fehling’s solution. Unfortunately the whole of this sugar- 
like body was lost. =m ee PF. B. 


On the Composition of Wool. By P. Scuurzenpercer 
(Compt. rend., Ixxxvi, 767—769).—The author finds that the decom- 
position of 100 grams of purified wool by an aqueous solntion of 
barium hydrate (800—400 grams) at 170°, yields the following pro- 
ducts :— 

Nitrogen (evolved as ammonia) 

Carbonic acid (separated as BaCOs) 

Ozxalic »» (separated as BaC,Q,) 

Acetic ,, (by distillation and titration). . 
Pyrrol and volatile products 


Elementary composition of fixed residue, con- 
taining leucine, tyrosine, and other nitro- 
genous products ...... eeccccccccsevese 


The author represents the decompositions by empirical formule. 
Go F. ¢. 


Physiological Chemistry. 


Composition of the Food of Four Miners at the Silberau 
Mine, Ems. By E. Sreinuegit (Zeitschr. f. Biologie, xiii, 403— 
425).—The experiments were made on four days in June, 1877. The 
men work ten hours per day, and their ages and weights were :— 

(1.) 31 years 
(2.) 22 ,, 
(3.) 36 ,, 
(4.) 23. ,, 


The average daily consumption of food was found to be :— 


QRiitehte po mo Hay 
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Grams. Albumin. Fat. Carbohydrates. 


Roasted coffee .... 12°35 
Chicory 2°45 
Lean meat 63°39 
Fatty tissue in meat 12°25 
Smoked bacon .... 42°95 
13°07 

781°69 

45°20 

Potatoes, raw 274-00 
“ steamed .. 240°30 
White beans 62°50 
42°19 

31°25 

52°95 

Wheat meal 3°12 
Vinegar 8°50 
31:25 

1°85 


13°88 


0°73 


62°54 ‘7s 384-62 
0°41 ; — 
5°48 ’ 59°73 
4°81 . 52°39 

15°31 ‘ 34°85 
9°50 ‘ 24°56 
3°53 21°81 

13°78 ’ 29°15 
0°37 ’ 2°30 


2°34 ‘ 24°41 


132°68 ; 633°82 
G. ZA. 


Distribution of Zine in the Animal Body after Hypodermic 
Injection. By Marzxewitscu (Deut. Chem. Ges. Ber., xi, 680).— 
100 parts of ZnO, in the form of acetate, being injected under the 
skin of a dog, it was found to be distributed over the several parts of 
the body in the following ratios :—Bones, 35°49; skin, 3°70; place of 
injection, 2°19; brain, 1:02; liver, 1°75; lungs and heart, 1°68; kid- 
neys, bladder, and urine, 1:14; stomach and intestines, 4°13; muscles, 
60°5. The previous absence of zinc was determined by experiments 
on normal animals. 


pe 
re) 
cs 


Decomposition of Blood by “Bacillus subtilis.” By C. Kaur- 
MANN (J. pr. Chem. [2], xvii, 79—96).—Grossmann and Meyerhausen 
(Pfliiger’s Archiv., xv, 245) have shown that bacteria are more active 
in oxygen than in ordinary air, but that they are killed by ozone. The 
experiments of the author, carried out with defibrinated blood (rab- 
bits’ and frogs’) containing bacteria (chiefly Bacillus subtilis) and 
exposed to a constant stream of oxygen, show that at first the bacilli 
are very active, but that after a time they altogether cease to move 
about. The action of oxygen upon bacteria in presence of blood is, 
therefore, analogous to the action of ozone in absence of the same 
fluid. When the stream of oxygen was stopped, the bacteria gradually 
resumed their activity, and the blood particles became decomposed. 
Hemoglobin remained undecomposed longer than the other con- 
stituents of the blood. M. M. P. M. 


The Means whereby Acids are produced in the Organism. 
By R. May (Chem. Centr., 1878, 56—63 and 73—80).—The author’s 
principal results are as follows :— 

VOL. XXXIV. 2 ¢ 
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1. Blood serum contains salts possessed of acid reaction, notwith- 
standing its alkaline reaction: monosodium phosphate especially is 
present in blood. 

2. Some of the compounds contained in blood which exhibit alka- 
line reaction— more especially hydrogen-sodium carbonate, and 
disodium phosphate—are theoretically acid.salts. 

3. During oxidation processes the amount of acid in the blood in- 
creases. 

4. The partition and mutual combinations of acids and bases in the 
blood are extremely complicated: free carbonic acid is always present, 
and this body decomposes many of the salts in blood, with production 
of free mineral acid. 

5. Acid salts diffuse more rapidly and more completely than normal 
salts, and acids more readily than acid salts. The production of acid 
salts and of acids in the various liquids of the body is therefore greatly 
aided by diffusion, which takes place more perfectly in the organism 
than under any conditions that can be artificially attained. 

Experiments are detailed proving the formation of free hydro- 
chloric acid by the decomposition of mono- and di-sodium phosphate 
by sodium and calcium chlorides. M. M. P. M. 


Action of Oxygen on Anatomic Elements. By P. Brrr 
(Compt. rend., lxxxvi, 546).—The paper refers to some experiments on 
the poisonous effects of oxygen on animals confined in compressed air. 
The general conclusions are that in the normal state oxygen does not 
exist in the state of simple solution either in the plasma or in the tis- 
sues, but that these derive it from the hemoglobin, which, however, is 
never completely saturated with it. Under a pressure of 8 or 6 at- 
mospheres, however, the colouring matter of the globules becomes 
completely saturated with oxygen, and the latter then begins to be 
dissolved in the plasma. When the tissues are caused to take up free 
oxygen, they cannot live at its expense, and even become incapable of 
absorbing it from the substances which would otherwise enable them 
to live. Some organic elements, such as the elements of animal tissues, 
butyric vibrios, yeast in a state of activity, &c., are able chemically to 
reduce matter external to themselves (hemoglobin, lactic acid, glycose), 
whilst others, such as the red globules of the blood, live at the expense 
of material entering into their own substance. R. R. 


Occurrence of Allantoin and Hippuric Acid in Dog’s Urine. 
By E. SaukowsKk1 (Deut. Chem. Ges. Ber., xi, 500—502).— Allantoin 
is sometimes found in the urine of dogs which have been fed exclu- 
sively on animal food. An abnormally large amount of uric acid is 
generally found in those specimens of urine which do not contain 
allantoin. 

The urine of dogs fed exclusively on animal food is generally con- 
sidered to contain little or no hippuric acid. The author finds, how- 
ever, that such urine always contains it in small quantity. The pro- 
portion between the hippuric acid and the urea in the urine was not 
found to exceed 1 part of the former to 129 of the latter. The amount 
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of hippuric acid excreted is not influenced by binding the intestines 
with a ligature. ' W. C. W. 


Origin of Uric Acid in the Organism of Birds. By H. Meyer 
and M. Jarre (Deut. Chem. Ges. Ber., x, 193).—A note calling in 
question the results of v. Knieriem, viz., that the supply of such 
materials as glycocine, leucine, &c., to birds causes an increase in the 
amount of urea excreted. The whole subject, the authors admit, is in 
need of further investigation. M. M. P. M. 


Chemistry of Vegetable Physiology and Agriculture. 


The Chemical Composition and Functions of Leaves. By 
B. CoRENWINDER (Compt. rend., lxxxvi, 608—610).—Carbonic acid 
is evolved from young leaves during the day as well as during the 
night, and at the same time oxygen is taken up. This exhalation of 
carbonic acid diminishes as the leaves grow, and finally ceases during 
the day. Nitrogenous substances are found to be most abundant in 
the young leaves, and to diminish gradually as they grow, and the same 
holds good for the phosphoric acid, from which the author concludes 
that there is a proportional relation between the respiration and the 
predominance of nitrogenous substances. 

Experiments made with Cerasus Laurocerasus gave the following 
results :—The young leaves yielded, when dried at 100°, per cent.— 


Young leaves. Old leaves. 
Nitrogenous matter 32°47 10°75 
Total ash ‘ 7°56 
Phosphoric acid (in ash).... 0°35 
Lime (in ash) ‘ 3°80 


The greater percentage of ash in the old leaves is due chiefly to an 
increase in lime. A microscopical examination of the young leaves 
showed a large quantity of protoplasm, and but little chlorophyll. This 
protoplasm is rich in nitrogen aud phosphorus, and is the chief vital 
principle of the cells. The old leaves contained, however, large 
quantities of chlorophyll, and but little protoplasm. The respiration 
in them is feeble, and is masked by the chlorophyll retaining and 
decomposing the carbonic acid as it is evolved. This function of the 
chlorophyll cannot be looked upon as an act of respiration ; it is simply 
one of assimilation. 

The author regards the breathing of plants as absolutely the same as 
that of animals. There is no difference between the respiration of 
plants during the night and during the day, as has generally been 
supposed. R. C. W. 


Ripening of Grapes removed from the Vine. By E. Pottaccr 
(Gazzetta chimica italiana, yii, 517—520).—As it was not known with 
2¢2 
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certainty whether the process of ripening continued in sour grapes 
after separation from the vine, experiments were made with this object, 
by taking bunches of sour grapes, dividing them as equally as possible 
both as to the state of maturity, size, &c., of the grapes, and the weight, 
then estimating the glucose and the acid in one portion of the freshly- 
gathered grapes, and the same in another portion after the lapse of 
10 or 12 days, the cut grapes being kept in the shade; in every instance 
the amount of glucose had increased, whilst that of the acid had 
diminished: this effect was still more marked. when the fruit was 
exposed to sunshine. It is evident, therefore, that grapes gathered 
whilst unripe continue to ripen; this action, however, was found to 


cease after a time, so that the fruit never becomes fully ripe. 
C. E. G. 


Research on the Ripening of Olives. By A. Rovssitut 
(Compt. rend., |xxxvi, 610—613).—The author gives the following 
analyses of the fruit and leaves of the olive, collected at intervals of 
one month, from the 30th of May to the 30th of November :— 


Composition of the | 30th | 30th | 30th | 30th | 30th | 30th | 30th 
Leaves. May. | June. | July. | Aug. | Sept. | Oct. | Nov. 


Fat and chlorophyll ..| 5°432 | 4330 | 4578 | 4577 | 3631 | 3°766 | 3-702 
Nitrogenous substance ; 8°775 | 8162 | 9°337 | 8275 | 7883 | 8287 | 8443 
Lignin 18°886 | 16°444 | 18°833 | 20°778 | 27°709 | 27-514 | 28-117 
Ash ......eeeeeeeee+| 7777 | 7217 | 6987 | 8:091 | 6610 | 6848 | 5°861 
Unestimated 59°130 | 63°847 | 60°265 | 58:279 | 54207 | 53°585 | 53°877 


Alkaline salts........|10°794 | 19°795 | 22°190 | 8-992 | 12°849 | 16°834 | 19°006 
Earthy phosphates. . .. | 12°938 | 27:005 | 22°360 | 8604 | 9°754 |11°127 | 12°304 

» carbonates, &e. | 70°554 | 49°820 | 46°410 | 75°606 | 72°483 | 69:009 | 65°740 
Silica ..........+...| 5°714 | 3°380 | 9°040 | 6°798 | 4918 | 3°030 | 2°950 


Composition of the Pulp 30th 30th 30th 15th 
of the Fruit. Aug. Sept. Oct. Nov. 


TE ed ictetensedeswn 66°051 | 56:005 | 51°688 | 50°198 


Fat and chlorophyll .... 29°190 | 62°304 | 67213 | 68°573 
Nitrogenous substance .. 14619 4189 4411 4°329 
Lignin 13°341 7432 | 7-072 | 6:096 
) Pree cevecsveee 4156 | 2°736 | 2°964 | 3-060 
Unestimated .......... 38°694 | 23°339 | 18340 | 17-940 


Alkaline salts 81°818 | 82500 | 86353 | 85°916 
Earthy phosphates, &c... 16°642 | 16250 | 13°068 | 13°615 
Silica 1540 | 1250 | 0579 | 0-469 


P.O; in the alkaline salts 1°675 4°421 4°784 | 5164 


Fatty Matter and Chlorophyll—The chlorophyll, which is very 


we 
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abundant in the leaves at the end of May, gradually diminishes in 
quantity ; it does not migrate to the fruit. 

Nitrogenous Matter—lIn the leaves, the nitrogen increases until the 
end of July. In August it greatly diminishes, and accumulates in the 
pericarp of the fruit. A migration of nitrogen in the fruit then takes 
place, probably going to the endosperm, for the amount diminishes 
two-thirds by the end of September. Afterwards (when the kernel 
should be forming) the proportion slightly increases in both leaves and 
fruit. 

Lignin.—In the leaves, this substance decreases in June, after which 
it continues to augment. 

Mineral Matter.—In the leaves, the mineral matter increases to the 
end of August, and then diminishes until the fruit ripens. The pro- 
portion of alkaline salts increases until the end of July: in August it 
goes to the fruit, forming the chief mineral constituent. A steady 
increase in the leaves again takes place, and continues until the fruit 
is gathered. Magnesium and calcium phosphates augment in the 
leaves until July, rapidly diminishing in August, as is the case with 
the alkaline salts. It appears that the migration of the phosphates pre- 
cedes that of the alkalis, corresponding with the migration of the nitro- 
genous matter ; whereas that of the alkaline salts corresponds with the 
non-isolated proximate principles, and with their conversion into fatty 
substance. In the fruit, the mineral matter reaches its maximum by 
the end of August, and then diminishes, but again gradually increases 
as it ripens. The alkaline salts increase with the fatty matter in 
almost a definite proportion with the potassium phosphate, thus (com- 
bined with potassium) :— 


1675 P.O; at the end of August with 29°190 fat. 
4421 ,, “ »» September » 62°304 ,, 
4784 ,, - » October — , 
5164 ,, when the fruit was gathered ,, 68°575 ,, 


The calcium and magnesium phosphate is at its maximum in August, 
at the same time as the nitrogenous matter. Phosphoric acid can 
enter the endosperm only in the form of alkaline phosphate. 

Silica.—This substance was probably an accidental impurity. 

The above experiments were made upon the “ Blanquet” variety of 
the olive. R. C. W. 


Nitrification by Organised Ferments. By ScHLogsine and 
Mintz (Compt. rend., \xxxvi, 892—895).—For the preceding com- 
munication on this research, see page 163 of this volume. Pasteur has 
shown that moulds and mycoderms are active agents in the oxidation 
of organic matter ; the authors sought to ascertain whether these 
organisms have the power of oxidising nitrogen, as well as carbon and 
hydrogen. They experimented with Penicillium glaucum, Aspergillus 
niger, Mucor mucedo and racemosus, and Mycoderma vini and aceti. 
These fungi were grown in various media supplying ammonia or 
organic nitrogen, the conditions selected being suitable to nitrification. 
Nitric acid was not produced in any case. Instead of oxidising 
nitrogen, these low organisms feed on nitric acid and ammonia, and 
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rapidly convert their nitrogen into organic substance. When both 
nitric acid and ammonia are abundantly supplied, the ammonia is 
assimilated in greater proportion than the nitric acid. According to 
early observations the presence of mould in nitre beds is prejudicial to 
the formation of saltpetre. There is apparently no loss of nitrogen 
during the growth of mould till fructification commences ; rapid com- 
bustion of organic matter then takes place, and free nitrogen is evolved ; 
at this stage ammonia also may be produced. Mouldsand mycoderms 
thus tend to diminish the quantity of combined nitrogen existing on 
the globe. 

It would seem, therefore, that nitrification is not brought about by 
the organisms generally recognised as active oxidisers of organic 
matter, but is the work of some particular body demanding further 
study. 


The Absorptive Power of Soil. By J. M. van BemMELEN 
(Landw. Versuchs. Stat., xxi, 135—191).—The conclusions of other 
investigators previous to those arrived at by the author are briefly as 
follows :— 

A. Absorption-phenomena in Soils—(1.) The absorptive power is 
peculiar to cultivated soil (Knop, Krieslauf des Stoffes, 1868, 502). 

(2.) Soils which are rich in silicates soluble in hydrochloric acid 
have the greatest absorptive power. 

(3.) Potassium is absorbed most readily, then ammonium, mag- 
nesium, sodium, and calcium in progression. 

(4.) NH;, KHO, NaHO, Ca(HO), are more readily absorbed than 
their salts, without at the same time an equivalent exchange of base 
and acid (Way, 1850, Heiden, Brutslein, Jahresb. Agr., 1859,1). The 
alkaline carbonates and phosphates are more readily absorbed than the 
other salts, whilst with the chlorides, sulphates, and nitrates of the 
alkalis and alkaline earths, the absorption consists in an equivalent 
exchange of metal only. 

(5.) The exchange with the salts, or the complete absorption of the 
salt from its solution, is only partial, and depends (a) on the concen- 
tration of the solution ; (b) on the proportions of the soil and solution ; 
(c) on the composition of the salt; (d) on the temperature. The 
absorption is never simply proportionate to the increased strength of 
the solution or the increased amount of the soil, but it increases in a 
smaller proportion. With solutions containing 50 to 500 miligram- 
equivalents of a salt to the litre, 400 grams of soil exert an absorption 
which may be expressed by the formula a' = a,/n, a and a’ being the 
amounts absorbed, and the state of concentration of two solutions 
(Badeker, J. f. Landw., vii, 48 ; Rautenberg, vii, 442). 

(6.) The absorbed salt or basic oxide is but very slightly soluble in 
pure water, more soluble in water containing carbonic acid, but most 
soluble in hydrochloric acid. 

(7.) The absorbed oxide can be re-exchanged by treating the soil 
with the solution of a salt of another metal. 

(8.) Absorption with exchange of base must be ascribed to the 
presence of zeolitic silicates in the soil, for the following reasons :— 
(a.) The double decomposition is closely connected with the meta- 
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morphosis of the soil-rocks (Erdgesteinen). (b.) Zeolites exhibit the 
same metamorphism when they are strongly shaken with saline solu- 
tions. The absorbed ammonia can be driven out only at a red heat, 
or by a solution of potash. (c.) Silicates in which the alumina is only 
slightly soluble absorb but a small amount of ammonia in exchange 
for lime, soda, and potash (Hichorn, Jahresb. Agr., 1859, ii, 16). 
(d.) Soils which are rich in soluble silicates are generally strongly 
absorptive (Rautenberg, J. f. Landw., 1862, vii, 49—67; Heiden, 
Pr. Ann. d. Landw., xliii, 310). (e.) Ferric hydrate and aluminium 
hydrate absorb a slight amount of ammonia and potash, but no salts 
(Rautenberg, J. f. Landw., 1862, vii, 422). 

B. Destruction of the Absorptive Power of Soils—When a decom- 
position ot the basic zeolitic silicates takes place in the soil, the power 
of absorption of salts ceases, but it is restored if the soil be treated 
with a solution of sodium carbonate or calcium carbonate, or by boiling 
it with a solution of calcium chloride or sulphate. Hydrochloric acid 
destroys the absorptive power of soils, or diminishes it (Brustlein, Ann. 
Chem. Phys. [3], lvi, 157, 1859; Peters, Landw. Vers. Stat., 1860, 
pp. 2, 145; Rautenberg, J. f. Landw., 1862, viii, 438). © 

C. Restoration of the Absorptivé Power of Soils.—As stated in the 
previous paragraph, the absorptive power of a soil is completely 
restored by a solution of calcium carbonate or sodium carbonate. 
Peters states that solutions of simple salts undergo double decomposi- 
tion in large quantity when in contact with a porous soil, and that one 
of the newly-formed salts is retained in the soil. Assuming this to be 
correct, the absorption of potassium in a soil (restored to its normal 
power of absorption by treatment with calcium carbonate) may be 
accounted for. The same author also partially restored the absorptive 
power of a soil by treating it with a solution of calcium chloride and 
gypeam. 

D. Influence of Humus-substance upon the Power of Absorption in 
Soils.—Turf and humic acid have the property of absorbing salts in a 
high degree (Heiden, Jahresb. Agr. Chem., 1866, 27), as will be seen 
from the following experiment by Heiden, viz., 109 grams of ‘humic 
acid (prepared from peat) were treated with solutions of potassium 
chloride and ammonium chloride, containing respectively 11 equiv. K, 
and 94 equiv. NH;, and the results were :— 


(a.) Absorbed KCl 
- NH,Cl 
(b.) Absorbed with exchange of metal = 0° 6K 
” ” ” = 0'4 NH, ,, 


Rautenberg treated natural humus obtained from a hollow tree 
(containing 17: 69 per cent. of mineral constituents, of which 0°67 per 
cent. was soluble in HCl) as follows: 25 grams of humus were neu- 
tralised with lime-water, and treated with 300 cc. of a solution of 
NH,Cl containing 300 equivalents, when it was found that 5 equivalents 
of NH; were absorbed. Further, the amounts of Ca and Mg found in 
solution were respectively 3°7 and 2 equivalents, making 5°7 equiva- 
lents. Hydrochloric acid destroys the absorptive power “of humus in 
great part. 
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Investigations by J. M. van Bemmelen.—The author chose for his 
investigations a heavy soil (taken 1 meter below the surface), free 
from carbonic acid, and poor in soluble salts and vegetable matter. 
An analysis of this soil resulted as follows, viz. :— 


CaO. MgO. K,0. NaO. Fe,0, Al,0;. P,0;. 
- Soluble in dilute 9.99 9-09 0:22 0:27 trace trace 0-008 
acetic acid .... 


. Soluble in strong | o. , ‘ ’ ‘ ' . 
boiling HCl ... 039 147 #097 O06 715 635 0107 


. Insoluble O12 0384 205 148 155 587 — 
060 190 324 181 870 12°22 0-115 


H,O .H,O at Loss on 

SiO,. at 100°. 100-200°. ignition. 

. Soluble in dilute 

acetic acid .... 

. Soluble in strong 
boiling HCl 

. Insoluble — — — _ — 


. Total ........ 002 003 60°42 559 105 415=99°85 


trace — —_ saad 


The amounts in line 3 were obtained by deducting the sum of those 
in lines 1 and 2 from line 4. From the above analysis it will be seen 
that this soil contains only traces of soluble sulphates and chlorides. 
The zeolitic constituents are present in large amount, but the amount 
of humus substance is not great. 

The Power of Absorption of the Experimental “Soil A” for Potassium 
Ohloride Solution—The absorption experiments were carried out with 
every precaution, and the estimations of the different bodies present 
were very exact. It was found that the soil took up the potassium of 
the potassium chloride solution in exchange for sodium, calcium, and 
magnesium, whilst the chloride in the solution had not diminished in 
amount from that present in the potassium chloride solution originally 
taken for the experiment. The absorptions for all the following 
experiments were ascertained in the following manner :—50 or 100 
grams of the soil were placed in stoppered flasks, covered with from 
100 c.c. to 200 c.c. (in some experiments 125 to 250 c.c.) KCl solution, 
and allowed to remain thus for at least 24 hours, being, however 
repeatedly shaken up. The solutions were then filtered through dry 
filter paper, and the funnel and receiver for the filtrate were covered by 
a bell-jar closed with water, the funnel being further covered with a wet 
cover-glass in order to insure that concentration of the liquid should 
not occur during filtration. 

The Power of Absorption of the Experimental Soil for Potassium 
Chloride Solution, after Exhaustion with Hydrochloric Acid (“ Soil B”).— 
For these experiments the soil was treated in the following manner, 
viz. :—A portion of the ‘‘soil A” was boiled with a large excess of 
concentrated hydrochloric acid and washed on a filter-paper with water 
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until the washings appeared cloudy. As the same portion of soil was 
repeatedly used for these absorption experiments, and repeatedly 
boiled out with the acid, it was necessary to guard against loss of the 
most finely divided clay particles; and in order to do this, the finely 
divided suspended particles were allowed to settle down in the acid 
liquid, filtered off, and again added to the residue. A considerable 
amount of silicate is dissolved out of the soil by the foregoing pro- 
cess, but it was found that even after five boilings with hydrochloric 
acid, alumina was still dissolved out, proving that the soluble and 
insoluble silicates cannot be completely separated in this way. After 
the above treatment, the washed soil always exhibits an acid reaction, 
even after being left for days in water, and washed repeatedly by 
decantation (the washings being also acid). This acidity is due to the 
presence of basic aluminium chloride. The soil possesses only a very 
slight power of equivalent absorption for potassium chloride after ex- 
haustion with hydrochloric acid, viz., 0°5 equivalent, this amount being 
doubtless absorbed by the still undecomposed zeolitic constituents of 
the soil. The reason why Heiden observed so little change in the 
absorptions was that he used more dilute solutions than van Bem- 
melen, and did not thoronghly boil the soil with cuncentrated hydro- 
chloric acid. The soil exhausted with hydrochloric acid was used in 
the following absorption experiments, and for convenience will be 
called “‘ Soil B.” 

Absorption Experiments with “ Soil B” after Treatment with Calcium 
Chloride Solution.—The author obtained results similar to those of 
Peters: for on boiling the “soil B”’ with a neutral 10 per cent. calcium 
chloride solution, and washing it out well, an absorption of 1—3 equi- 
valents of potassium was observed on treating the soil with the potas- 
sium chloride solution. In solution were obtained 1:06 equivalents of 
Ca, Na, Mg, 0°8 equivalent being Ca; whilst there was only a very 
slight trace of Al,O;. Water dissolves only a trace of Ca, Al, and Cl; 
in order, therefore, to account for the solution of the above-mentioned 
bodies, it must be assumed that there has been a double decomposition 
between the KCl and an insoluble or probably absorbed calcium com- 
pound. Most likely one of the following reactions occurred, viz. :— 

1. Basic aluminium chloride formed with the CaCl, soluble double 
chloride of aluminium and calcium, and insoluble calcium aluminate. 

2. Aluminium silicate or silicic acid and basic aluminium chloride 
formed with the CaCh, soluble double chloride of aluminium and cal- 
cium, and insoluble calcium silicate ; the latter substance, or calcium 
aluminate, on being treated with KCl, then formed potassium alumi- 
nate or silicate and CaCl,. The potassium carbonate in either case 
would be physically absorbed. Of course a portion of the potassium 
in the potassium compound might be brought into solution in exchange 
for calcium on treating it with CaCl, solution, but the probability is in 
favour of the opposite reaction occurring, as the author observed (1) 
that calcium chloride solution dissolved a slight amount of alumina 
out of the “soil B,” and (2) potassium chloride solution exerted a 
similar action upon the basic aluminium chloride in “soil B,”’ potas- 
sium being absorbed in equivalent amount to the aluminium which 
passed into solution. From the above experiments it appears that a 
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solution of calcium chloride slightly restores the absorptive power of 
a soil. 

“Soil B” treated with Calcium Carbonate.—The absorption experi- 
ments after the calcium carbonate treatment, showed that potassium 
was exchanged for calcium, and, further, that calcium carbonate dis- 
solved in the potassium chloride solution. Taking the amount of 
potassium absorbed by the soil itself to be 0°5 equivalent, it was found 
that 2°5 to 3 equivalents more ‘potassium were absorbed and exchanged 
for calcium; the basic aluminium chloride also was decomposed and 
calcium chloride formed. The amount of calcium carbonate which 
dissolved in the potassium chloride solution depended upon the 
strength of the latter, as 100 c.c. KCl solution (containing 4 equivalents 
KC]l) dissolved 15 mgr. CaCO;; whilst 100 c.c. KCl solution (contain- 
ing 20 equivalents KC]) dissolved 50 mgr. CaCO;. The author considers 
that there is no restoration of the chemical absorptive powers in this 
instance, as there can be no formation of a calcium silicate, but only 
a double decomposition between the CaCO; and the KCl to a certain 
extent. The author’s results coincide with those obtained by Peters, 
Brustlein, and Rautenberg. 

“ Soil B” Treated with Caustic Alkalis and Alkaline Carbonates.— 
On boiling the “soil B” with a strong solution of sodium carbonate, 
washing the residue well, and then treating it with potassium chloride 
solution, an absorption of potassium was observed equal to that 
exerted by the original scil. In another series of experiments it was 
found that the “soil B ” strongly absorbed caustic potash without there 
being at the same time an equivalent exchange of the other con- 
stituents. The filtrates were all alkaline, and contained humus-sub- 
stance in solution. Another series of experiments showed that the 
same “soil B” also absorbed considerable quantities of the carbonates of 
potassium and sodium, with only a very slight exchange of constituents. 
The author concluded, therefore, that a hydrated silicic acid present 
in the soil exerted an absorptive power upon solutions of the above- 
mentioned metals, and some direct experiments proved this to be the 
case. For instance, ‘1 gram of pure silicic acid dried at 100° and 
treated with 100 c.c. of potassium carbonate solution (containing 10°1 
equivalents K) absorbed 9°9 equivalents K, whilst a very slight trace of 
silicic acid was found dissolved in the filtrate.” Alumina was found 
to possess only a very trifling absorptive power for alkalis. The 
hydrated silicic acid in the “soil B”’ was derived from the silicates 
originally present in that soil, and was separated from them by the 
action of the hydrochloric acid. Mulder found that porous substances 
such as sand, pumice, &c., on being exhausted with hydrochloric acid, 
washed out and ignited, exerted a slight absorptive power upon alka- 
line solutions, especially carbonates; an observation which goes to 
prove the correctness of the conclusions arrived at by van Bemmelen. 
It was found that the “soil B” on being treated first with calcium 
carbonate, and then with potassium chloride solution, exerted a less 
absorptive power upon alkaline carbonates than if it had been first 
treated with a solution of sodium carbonate. In the first case calcium 
chloride would form and pass into the solution, and react upon the 
alkaline carbonates, thus impeding the absorptive power of the soil. 
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The experiments of A. Salomon (Land. Versuchs. Stat., ix, 351) may 
perhaps be explained in the following way:—He found that kaolin, 
brick-clay, &c., absorbed calcium oxide when treated with solutions of 
calcium nitrate and ammonia; the amounts absorbed being in propor- 
tion to the state of concentration of the solution, and the amount of 
ammonia present; increasing in fact with the quantity of the latter. 
A calcium salt exerts only a slight absorptive power in a soil, as cal- 
cium replaces the other metals (present in the zeolitic silicates) in a 
smaller amount than potassium. If, however, ammonia be present in 
the solution of calcium nitrate, a certain amount of calcium hydrate 
and ammonium nitrate is formed, thus causing a disturbance of the 
equilibrium previously existing in the solution, owing to the absorption 
of the calcium oxide by the soil without an equivalent exchange of 
metal. This double decomposition may proceed until equilibrium is 
restored between the amounts of calcium oxide and ammonia absorbed, 
and the amounts of calcium nitrate, ammonia, calcium oxide and 
ammonium nitrate which have passed into solution. The absorption 
of the calcium oxide is a physical absorption, for it was found that 
hydrate of alumina, hydrated ferric oxide, and hydrated silicic acid 
absorbed all the calcium oxide out of a solution of that substance, as 
will be seen from the results of the following experiments :— 

(1.) 1:5 grams of hydrated silicic acid dried at 100° absorbed out of 
100 c.c. of a solution of calcium oxide (containing 2°63 equivalents) 
2°39 equivalents. 

(2.) 2 grams of hydrate of alumina (dried in air) absorbed out of 
100 c.c. of the above-mentioned calcium oxide solution 2°33 equiva- 
lents. 

Conclusions.—(1.) The absorption of the chlorides, nitrates, and sul- 
phates of the alkalis and alkaline earths by a soil is induced by the 
presence of basic zeolitic silicates in the latter, which contain lime, soda, 
magnesia, and potash, and are soluble in hydrochloric acid. These oxides 
replace those of the saline solutions: firstly, those containing lime and 
soda; secondly, magnesia, and, least of all, potash. The amount of 
oxide absorbed depends upon the composition of the soil, the concen- 
tration of the solution, the ratio of the amounts of the soil and solu- 
tion taken, and the temperature. : 

(2.) A soil absorbs the hydrates, carbonates, and phosphates of the 
alkalis and the hydrates of the alkaline earths in a greater degree 
than the potash out of the chlorides, nitrates, and sulphates of that 
metal. It is probable that an absorption occurs without an equivalent 
exchange of metal. 

(3.) If a soil be exhausted with boiling hydrochloric acid, so that 
only the acid insoluble silicates, quartz grains, silicic acid, and humus 
residue remain, the absorption of the oxides from solutions of the 
alkalis and alkaline earths is reduced to a minimum. 

(4.) Soil which has been exhausted with hydrochloric acid still 
possesses a strong absorptive power for the alkaline carbonates and 
hydrates, and for the soluble hydrates of the alkaline earths. This 
absorption takes place without a simultaneous exchange of metal, and 
the amount absorbed depends upon the strength of the solution and 
the ratio between the amounts of the solution and earth taken. It is 
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not certain whether both alumina and silicic acid cause this absorp- 
tion, but the latter undoubtedly plays an important part in it. 

(5.) When a soil has lost its absorptive power for the chlorides, 
nitrates, and sulphates of the alkalis (with double decomposition 
between them and the alkaline earths) through exhaustion with boiling 
hydrochloric acid, it cannot be restored by treating it with solutions 
of sodium carbonate, calcium carbonate, or calcium chloride. 

(6.) The absorption of potassium observed on treating the ex- 
hausted soil already mentioned, with. a solution of sodium “carbonate 
or calcium carbonate, is of the same nature as that described above 
(4) viz., “‘a formation of four salts takes place, but the alkaline car- 
bonate is absorbed by the soil as soon as formed (without an equiva- 
lent exchange of metal) ; and this formation and absorption continues 
until equilibrium is restored between the absorptive power of the soil, 
the solvent power of the water for the salts, and the affinities existing 
between the salts themselves.” 

When calcium carbonate and potassium chloride are present together, 
there is less absorption of alkaline carbonate than when calcium car- 
bonate and solutions of potassium or sodium carbonate are present 
together, owing to the calcium chloride formed exerting a resistance 
to the absorptive affinity of the soil for the alkaline carbonate. 

The author appends to his work four tables, giving the numerical 
results obtained in his experiments. C. A. B. 


Fertility of Voleanic Soils. By Trucuor (Ann. Chim. Phys. 
[5], xiii, 264—271).—Volcanic soils are generally remarkable for their 
great fertility. Pietro Gavazzi published a research on the analysis 
and fertilising power of lavas, dec. (ibid. [5], xi, 244, and this Journal, 
1877, ii, 861), but no estimation of phosphoric acid is given, although 
it is one of the most important ingredients in a soil. Gasparin 
classifies soils according to the amount of phosphoric acid they contain. 
The author has made analyses of various rocks and the soils produced 
from them. The means of his determinations are the following :— 


Lime. Potash. Phosphoric acid. 
Granite rocks 0°046 0-288 0°033 
Volcanic ,, -- 2°201 3°775 0-131 
o" o € 8120 1°427 0°880 


The soils produced from the above vary greatly in their fertility. The 
granite is the worst; the lava the best, thus proving that the difference 
is due to the phosphoric acid and not to the potash. Although the 
granite, for instance, is poor in lime, still the addition of lime with- 
out phosphates does not increase its productive powers. The soils had 
the following composition :— 
Phosphoric Organic 

Lime. Potash. acid. Nitrogen. carbon. 
Granite soil........ traces 0°290 0-066 07101 1°358 
Volcanic soil (lava). 2°333 0218 0°305 0°197 1:805 
Alluvial ,, . 0°417 0°339 0°260 1:304 


R. C. W. 
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Determination of Carbon Dioxide in Air. By W. Hesse 
(Zetschr. f. Biologie, xiii, 395).—The author’s method is a modification 
of Pettenkofer’s. A flask of known capacity is filled with the air to 
be examined, 10 c.c. of a solution of barium hydrate are added, the 
flask is shaken, and a drop of a solution of rosolic acid introduced; a 
doubly perforated cork, carrying in one hole a burette filled with a 
solution of oxalic acid, is next fixed in the neck of the flask, and the 
acid is allowed to flowin until the excess of baryta is neutralised, as is 
indicated by the disappearance of the colour. 

The burette is provided with a stop-cock, and is drawn out toa 
oint. 

7 The barium solution is made of such a strength that 10 c.c. corre- 
spond with 30 c.c. of the solution of oxalic acid. The oxalic acid 
solution is made by dissolving 0°28636 gram of pure crystallised acid 
in a litre of water: 1 c.c. of this solution corresponds with 0:1 mgm. of 
carbon dioxide. o. TF. &. 


Estimation of Nitrogen Compounds in Oil of Vitriol. By G. 
E. Davis (Chem. News, xxxvii, 155).—The author shows in this paper 
that it is impossible to estimate with certainty the amount of nitrogen 
compounds in ordinary pyrites-vitriol by the oxidation methods, 
hitherto mostly employed in works, since the presence of arsenious 
acid must have a deoxidising action on the standard solutions used. 
The following method is very simple in application, and is not affected 
by any impurity likely to be present in ordinary oil of vitriol: 1 c.c. 
of the vitriol is measured very accurately by means of a fine pipette 
and introduced into Frankland’s stop-cock tube, standing over mer- 
cury. The vitriol is allowed to run in, and the cup washed out with 
pure strong sulphuric acid. The bottom is now closed with the thumb, 
and the vitriol agitated with the mercury in such a way that an 
unbroken column of mercury always remains between the vitriol and 
the thumb. After five minutes the mercury is levelled and the volume 
of gas read off. For very accurate determination it is better to leave 
the tube to itself for several hours, and to note temperature and pres- 
sure, making the necessary corrections. The mercury reduces the 
whole of the nitrogen oxides to nitric oxide, and the presence of any 
other compound found in vitriol has no influence on this test. The 
only precaution to be taken is to have the vitriol in the tube strong 
enough. D. B. 


Estimation of Nitrous Acid by means of Metadiamidoben- 
zene. By P. Griess (Deut. Chem. Ges. Ber., xi, 624—627).—The 
author finds that metaphenylenediamine (m. p.63°) may with advantage 
be substituted for diamidobenzoic acid as a reagent for the detection 
and estimation of nitrous acid (Annalen, cliv, 333), not only as more 
easily to be obtained, but as being even more delicate ; by this reagent 
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the presence of 1 pt. nitrous acid in 10,000,000 pts. water may be 
detected with certainty. It is employed in the form of a solution in 
dilute sulphuric acid, which may be decolorised, if necessary, pre- 
viously to use by treatment with animal charcoal. This reagent is 
unaffected by hydrogen peroxide, and many other oxidising agents 
which liberate iodine from potassium iodide. The means of discrimi- 
nation thus afforded has enabled the author to disprove the statement 
of Meissner, that the action of the saliva on potassium iodide and 
starch paper is due to the presence of hydrogen peroxide, and to cor- 
roborate Schénbein in referring it to ammonium nitrite. The use of 
this reagent will be especially valuablein water analysis. The develop- 
ment of the yellow colour with nitrous acid is due to the formation of 
triamidoazobenzene, according to the equation— 
2C,H;N. + HNO, = C,.Hi3N; + 2H,0. 
C. F. C. 
Estimation of Nitrous Acid. By C. Preusss and F. TrzmMann 
(Deut. Chem. Ges. Ber., xi, 627—637).—This paper contains the details 
of the process for the estimation of nitrous acid by means of meta- 
phenylenediamine, as recently proposed by Griess. The standard 
solutions required are (1) a solution of 5 grams of the base in 1 litre of 
water, and slightly supersaturated with sulphuric acid; (2) a dilute 
sulphuric acid, 1 vol. acid to 2 vols. water; (3) a solution of pure 
otassium nitrite (prepared from AgNO, and KCl), containing 
0°01 Mgr N,O; inl c.c. The method consists in the observation of the 
depth of the colour developed in 100 c.c. of the solution under exami- 
nution, on the addition of 1 ec.c. of each of the above solutions of 
sulphuric acid and phenylenediamine: a comparative observation being 
made with the standard nitrite, exactly as in Nessler’s ammonia test. 
As in this case also, the colour should not exceed a bright yellow ; and 
in order to obtain correct results, precisely the same time (20— 
25 minutes) must be allowed for the development of the colour in 
comparative trials. The authors have established, by experiment, the 
following advantages of this over the zinc iodide and starch method: 
—(a.) It is unaffected by the presence of ferric salts, to the extent of 
1—2 pts. in 100,000 of water, if sulphuric acid be likewise present. 
(b.) The development of the colour is not retarded nor otherwise in- 
fluenced by the presence of organic matter; provided, of course, that 
this imparts no colour to the original solution. (c.) The presence of 
acetic acid does not interfere with the reaction, but even renders it 
more delicate. (d.) The solution of phenylenediamine is permanent. 
In order to estimate nitrous acid in waters coloured by impurities, 
these must be previously removed, either by the addition of a small 
quantity of a solution of sodium hydrate and carbonate, in which case 
the precipitate of earthy carbonate is frequently capable of decolorising 
the water, or in the case of soft waters, of a few drops of a dilute solu- 
tion of alum, the precipitate of alumina exerting a similar action. If 
these fail, the method is no longer applicable. C. F. C. 


Separation of Glucinum. By C. Résster (Zeitzchr. Anal. 
Chem., 1878, 148—151).—If to a solution of a glucinum salt, ammo- 
nium phosphate be added in excess, the precipitate redissolved in hydro- 
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chloric acid, and the solution carefully neutralised by ammonia, added 
in successive small portions, and warming after each addition, glu- 
cinum-ammonium phosphate is precipitated in a permanently crystal- 
line form. The author finds that this body is not the phosphate, 
BeNH,PO,.H,O, as it contains 11°42 per cent. NH,, and gives on 
ignition 76°10 per cent. BeP.O;, whereas the latter formula would 
require 12°83 per cent. NH,, and 68°62 per cent. BeP.Oy. 

The author describes a method for the separation of glucinum from 
aluminium in cases where the latter is present in relatively large quan- 
tity. This consists in heating the solution of the mixed chlorides with 
potassium sulphate, the quantity of which should be about 12 times 
that of the alumina present, in sealed tubes at 180°, for about half an 
hour. The greater part of the aluminium is hereby separated in the 
form of the insoluble basic double sulphate (Mitscherlich, J. pr. 
Chem., 83, 455). The small quantity of aluminium left in the filtrate 
from this compound may be eliminated by the usual method, i.e., by 
precipitating the glucinum with ammonium phosphate, in presence 
of citric acid, in the form of the glucinum-ammonium phosphate 
previously described. 


Volumetric Determinations by Chromic Acid. By C. W. 
Hinman (Amer. J. of Sci. [3], xiv, 478—481).—Iodine liberated 
from iodides by chromic acid, enters into combination again when the 
acid is reduced, upon which fact the author bases the following methods 
for volumetric analysis. The reducing agent used is stannous chlo- 
ride. 

(1.) Estimation of Chromic Acid.—The chromate is weighed in a 
flask, which is filled nearly to the neck with water, and boiled to expel 
the air. When cold a small quantity of hydrochloric acid is added, 
and a solution of stannous chloride run in until the chromic acid is 
nearly but not entirely reduced. A few drops of starch-paste and 
potassium iodide are then introduced, and stannous chloride cautiously 
added, until the blue colour of the iodide of starch disappears. Lead, 
bismuth, and barium chromates may be determined by this method, 
the two former in an acetic acid solution, the latter in an ammoniacal 
solution. Of course bodies such as cupric and ferric salts, which 
reduce stannous chloride, must be absent, and the solutions must be 
sufficiently dilute to allow the blue colour of the starch test to be dis- 
tinctly observed. 

(2.) Estimation of Lead.—The estimation of lead is carried out as 
follows:—The salt of lead is dissolved in water, and a little 
acetic acid and excess of a standard chromate solution (containing 
14°761 grams of potassium dichromate per litre) isadded. The chro- 
mate of lead is filtered off, and the excess of chromate determined as 
above. 

Arsenious and antimonious acids may also be determined by 
oxidising them with the dichromate, and then determining the excess 
of the latter. 

(3.) Estimation of Sulphuric Acid.—To a slightly acid solution of 
a sulphate, excess of barium chromate is added, and the solution 
neutralised ; the mixture of barium sulphate and chromate is filtered, 


608 ABSTRACTS OF CHEMICAL PAPERS. 


and the chromic acid in the filtrate (which is equivalent to the:sul- 
phuric acid employed) is determined. 

The author gives the following modification of the method for esti- 
mating iron by means of stannous chloride, as a simplification of the 
process given in the last edition of Fresenius’ analysis. A small 
quantity of iodine, equal to one-fourth of a c.c. of the stannous chloride 
solution, is added to the decolorised iron, and when cold a little starch 
paste and stannous chloride, until the blue colour disappears. By 
subtracting the equivalent in stannous chloride of the iodine from 
the total amount of stannous chloride used, the quantity required by 
the iron is obtained. 

The strength of the stannous chloride solution is not stated. 

L. T..O’S. 


New Method of Separating Arsenic from other Metals. 
By P. pz CLermontT and Fromme. (Compt. rend., lxxxvi, 828— 
830).—On boiling with water sulphide of arsenic is resolved into 
sulphuretted hydrogen and arsenious acid ; the solubility of the latter 
in water is made the basis of a separation of arsenic from those 
metals whose sulphides are similarly decomposed, but with formation 
of insoluble oxides. The method consists in boiling the mixed precipi- 
tates of sulphides, after washing, in a retort, the decomposition being 
much more rapid in this case than when the boiling is conducted in an 
open flask ; the operation may be accelerated by passing a current of 
air through the apparatus. The authors have found that for a quantity 
of arsenic, not exceeding 0°2 gram, it is necessary to continue the 
boiling until about 500 c.c. water have distilled. 

In this way arsenic may be separated from all other metals, and identi- 
fied or estimated by the usual method, in the filtrate from the insoluble 
oxides. C. F. C. 


Determination of Cuprous Oxide in Copper. By W. Hamper 
(Zeitschr. Anal. Chem., 1878, 127—134.).—Attention is called to Ram- 
melsberg’s paper (Ber., x, 16) in which he states that the method of 
determining cuprous oxide in copper by silver nitrate is uncertain, and 
recommends ignition in hydrogen. The author refers to a notice in the 
Zeitschr. fir das Berg. und Hiittenwesen, xxi, 218, in which the process 
is fully described, and in which it is shown that the reaction takes 
place as follows :— 


3Cu,0 + 6AgNO, + «H,O = 2Cu.H;,NO, + 2CuN,0,; + 
6Ag + (x — 3)H,O, 


and not as Rammelsberg considers it to be, viz., 


7Cu,0 + 14AgNO; = 14Ag + 4CuN,0, + Cu,.N,0,;. 
m WP. 

Estimation of Ammonia in Vegetable Products. By E. 

Scuuuze (Zeitschr. Anal. Chem., 1878, 171—173).—The author pro- 

poses for the above estimation a combination of the methods of Sachsse 

and Schlésing, consisting of the following operations :—1. Determi- 

nation of the nitrogen evolved by treatment with sodium hypobro- 
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mite both before and after boiling with concentrated hydrochloric acid, 
from the difference between which, the quantity of asparagin may be 
calculated. 2. Determination of the ammonia present after boiling 
with hydrochloric acid, and subtracting from this the quantity due to 
the re-solution of asparagin so as to obtain the quantity of ammonia 
originally present: for the latter it is recommended to distil with milk 
of lime. The author also recommends the removal of albuminous bodies, 
by precipitation with lead acetate, previously to the ammonia determi- 
nations. C. F. C. 


Paraffins in Commercial “Water-Gas.” By H. Morton and 
W. E. Gever (Chem. News, xxxvii, 187).—Some experiments made 
by the authors with a ‘ water-gas” (i.e., a gas made by mingling the 
products of the reaction of steam and carbon, with oil-gas or like pro- 
ducts of the decomposition of petroleum or naphtha) led to the eon- 
clusion that this material contained some members of the paraffin 
series, richer in carbon than marsh-gas itself. Such paraffins would, of 
course, play the part in such a gaseous mixture of practical illuminants, 
but not being absorbable by Nordhausen acid, would not be determined 
with the “illuminants” technically so called, in the usual process of 
gas analysis, and would be left to influence the results of those sub- 
sequent steps of the process which contemplate only the presence of 
free hydrogen and marsh-gas. In looking about for suggestions as to 
the proper treatment of such a mixture in order to analyse it, the 
question presented itself, can such a mixture be determined by any 
of the usual eudiometric methods? It is stated by Sutton and 
Bunsen, that a mixture of hydrogen and ethane may give exactly the 
same results as an equal volume of marsh-gas. Does this suggestion 
extend to any mixture of members of the marsh-gas series? Can even 
free hydrogen, as Fouqué supposes, be determined in presence of such 
a mixture? 

To facilitate this discussion, the authors in the first place present a 
table of the volumes of carbonic acid formed, of contraction produced, 
of oxygen consumed, and of water vapour developed by the explosion 
in the usual manner of several members of the marsh-gas or paraffin 
series. Hydrogen is included in this table as the first of the series, for 
reasons which will presently appear :— 


CH,  O,Hy OyHs Oy. CH. 


we 


CO, formed.... 

Contraction.... 2 
O consumed.... 2 
H.O formed.... 2 


In this table the 


Cow wie DO 


CO, formed increases regularly by 1 from 0 upwards. 
Contraction . _ L 2 

O consumed am “ 

Waterformed _,, 


‘ 


” 


The CO, formed by 1 volume of hydrogen, the first member of this 
VOL. XXXIV. 2u 
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series, is 0 = 1 — 1; by the second member it is 1 = 2 — 1; by the 
third it is 2 = 8-—1. By any other member represented by n, it 
will be » — 1. The contraction produced by the various members 
will likewise be as follows :— 


1st member, } = $+ 5= 2nd member, 2 = 


_ $48} 
 — 


The oxygen consumed will be for the 
1+3(1 --1) 
5 : 


3+2--1 
in 
83+n—1 


3rd member, $ = 5 


. nth member, 


2nd member, 


1st member, £+8 eC —}), 


8-1) 1+ 3(n—1) 


nth member, 5 


3rd member, 1+3 { 


The water formed will be, for the 

lst member, 1. 2nd member, 2. 3rd member, 3. uth member, n. 

By expressing by 2, y, 2, &c., the respective volumes of any number 
of such constituents, C,H»,,2., in a mixture of gases and vapours in 
which they occur, and indicating by V the total volume of the mixture ; 
by C, the volume of carbonic acid formed ; and by A, the contraction 
after explosion; by O, the oxygen consumed; and by W, the water 
vapour formed, the author shows that in the case of any one of these 
gases, or in the case of any mixture of any number of them, the fol- 
lowing relations will hold :— 


iain 5} D} 


As a preliminary method for obtaining an approximate determina- 
tion, the authors absorbed the substances under investigation in abso- 
lute alcohol; in place, however, of allowing for the added tension of 
the alcohol vapour, it was removed by absorption with Nordhausen 
acid. Allowance for the solution of hydrogen, marsh-gas, and car- 
bonic oxide in the alcohol employed was also made. From the results 
obtained it appears evident that members of the paraffin series, pretty 
high in the scale, are present in water-gas, and that their average 
composition is probably about that of propane. 

Water-gas made by the Municipal Co. of New York, working under 
the Tessié du Motay patents, and a variety made at Harrisburg, Pa., 
under the Lowe patent, gave the following results by the two methods 
of treatment. 


, O. Olefines. Co. CH,. 
Usual method .... ‘ 0°561 16°323 27°337 25°985 


—_ 


With alcohol .... 18:050 26°790 21-646 
Usual method .... 0340 11°782 27°216 21-740 
With alcohol .... 3°402 trace 12°828 25°233 21°699 
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H. N. Paraffins, 
Usual method .... 24889 4°572 — 
With alcohol 4°243 0°702 
Usual method .... 2°945 not estimated 
With alcohol 34548 1:408 0°869 a 


Estimation of Nitrogen in Nitroglycerin in Dynamite. By 
E. Apor and A. Saver (Zeitschr. Anal. Chem., 1878, 153—155).— 
The authors find that the equation of decomposition of nitroglycerin 
by potash, 


C;H;.(0.NO2)s; + 3KOH = 3KNO, + C;H;(OH):, 


is by no means realised in practice, ammonia being simultaneously 
formed in some quantity. 

They also find that Schlésing’s method for the estimation of nitrogen 
in nitroglycerin is uncertain, and that accuracy is possible only with 
Dumas’ method of combustion with copper oxide. C. F 


Butter Analysis (Hehner’s Method). By R. Sacusst 
(Zeitschr. Anal. Chem., 1878, 151—153).—The author finds that the 
above method is applicable to extremely rancid butters, ¢.e., that the 
loss of volatile fatty acids sustained by the latter is not sufficiently 
great to affect the percentage of non-volatile acids. C. F. C. 


Butter Analysis. By W. Heintz (Zeitschr. Anal. Chem., 1878, 
160—166).—The author finds that in Hehner’s method for the esti- 
mation of the soluble fatty acids in butter, it is unnecessary to filter 
previously to titration, the insoluble fatty acids being incapable of 
combination with the cold dilute alkali employed. This method is un- 
certain in presence of those acids, such as lauric, which are difficultly 
soluble in cold water. It is also subject to another source of error 
in the variation of the atomic weights of the soluble acids, the true 
weight of which cannot, therefore, be calculated from the amount of 
alkali neutralised. C. F. C. 


Estimation of Glucose. By W. D. Gratama (Zeitschr. Anal. 
Chem., 1878, 155—159).—This paper contains the results of a series 
of experiments undertaken with the view to ascertain the trustworthi- 
ness of the method proposed by Mulder for the estimation of glucose, 
which differs from Fehling’s by involving the gravimetric estimation 
(as CuO) of the reduced copper oxide. With pure glucose and a 
given copper solution, constant results are obtained; but the author 
finds that the reduction equivalent of the latter, although constant 
for any given solution, varies in different solutions prepared after the 
same method. 

His experiments also show that this method cannot be trusted for 
the estimation of glucose in presence of cane sugar. 

These results render the trustworthiness of the volumetric method 
also questionable. ; C. F. C. 

2u 2 
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A New Copper Solution for the Estimation of Glucose. 
By H. Peuugr (Compt. rend., lxxxvi, 604—605).—The solution has 
the following composition :— 


Copper sulphate, crystallised (pure) .. 68°7 grams. 
PP cckechue dcbeveesseecetes 2000 i, 
Sodium carbonate, dry (pure) beeeeeeees 1000 _s—r» 
Ammonium chloride........ a, _— 6a? . 


The above salts are dissolved, by heating in a water bath, in 5—600 
c.c. of distilled water, cooled, and made up to 1 litre; filtered, if neces- 
sary. The ammonium chloride acts as a preservative. The amount of 
giucose to which this solution is equivalent varies with the quantity of 
water present. The author therefore titrates with a standard solution 
of glucose, and when determining the amount of sugar present in a 
solution, employs as nearly as possible the same volume of water. For 


further details, the original paper must be referred to. 
R. C. W. 


Phloroglucin as a Test for Woody Fibre. By Wiesner 
(Dingl. polyt. J., eexxvii, 397).—Phloroglucin, a substance frequently 
occurring in the vegetable kingdom, will detect the smallest trace of 
woody fibre in the tissues of plants, in hemp, flax, and paper, by giving 
an intense violet to red coloration when these substances are moistened 
with a half per cent. solution of phloroglucin, and then with hydrochloric 
acid. 


It is more delicate for this purpose than aniline sulphate. 
A. J. C. 


Separation of Cholesterin. By E. Scuuuze (Zeitschr. Anal. 
Chem., 1878, 173—174).—In order to separate cholesterin from im- 
purities which may accompany it in the ethereal solution in the ordi- 
nary method employed for its extraction, the author converts it into 
the cholestery]-benzoic ether, by heating it for some time with benzoic 
acid or anhydride in sealed tubes. This compound is almost insoluble 
in boiling alcohol, by which therefore it can be freed from almost all 


impurities. It may then be crystallised from ether, and the well- 


formed shining plates converted into cholesterin by saponification 
with alcoholic potash. C. F. C. 


Tannin Estimation. By F. Karuretner (Dingl. polyt. J, 
cexxvii, 481—490).—The author gives full details of an examination 
of Carpene’s (Barbieri’s) method. The results obtained varied with 
the amount of reagents employed, the rate of evaporation, and other 
details of manipulation. He is not prepared to recommend the method 


for adoption. ~~ 


Morphine Determinations. By J. Lynn (Chem. Centr., 1878, 
158; Amer. J. Pharm. [4], 6, 358).—The author examined by four 
methods as many samples of opium obtained from well-known firms. 
The opium was dried at 100°C. until it ceased to lose weight, and gave 
the following percentage amounts of morphine :— 


| 
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1. 2. 3. 4. 
Proctor and Sharples’ method .. 11°22 13°62 9°14 12°69 
Mohr’s method 11°40 13°48 9°30 12°77 
Hager and Jacobsen’s method .. 11°68 13°86 9°46 12°98 
Dragendorff and Mayer’s method. 12°33 1400 10°40 13°06 


Of the three gravimetric methods, that by Sharples gives the purest 
and best crystallised morphine, which is almost colourless, and can be 
easily collected. The method, however, requires more time than the 
others. Hager’s is simple and quick, and can be completed in from 
four to six hours; the product is almost as pure as Mohr’s. In both 
methods the crystals are incomplete and coloured. The morphine crys- 
tallises slowly and incompletely in the gravimetric methods. The 
volumetric method is preferable; it shows that appreciable quantities 
of opium are left in the mother-liquor. . T. 


Detection of Organic Poisons. By EK. Hernrz (Zeitschr. Anal. 
Chem., 1878, 166—171).—The author recommends the addition of 
white bole (which has been purified by boiling with hydrochloric acid 
and subsequent washing) to solutions trom which it is desired to isolate 
the alkaloids. After evaporation, which is hereby accelerated, the dry 
residue is pulverised and exhausted ‘with chloroform, or other solvent 
or solvents. The advantage of this method appears to be the removal 
by adhesive action of fatty, resinous, and other impurities without 
treatment with ether, which, in addition to its inconvenience, is liable 
to remove certain bodies which it is desired to retain, either by direct 
solution, or by taking up water holding them in solution. 

The paper also contains the results of a number of experiments 
undertaken by way of verification and comparison. C. F. C. 


Technical Chemistry. 


Chrysoidin, an Antiphotogenic Colour. By C. Barpy (Chem. 
Centr., 109).—Chrysoidin possesses the property of completely ab- 
surbing the chemically-active rays of light. The author proposes, as a 
substitute for the yellow glass, in a photographer’s “dark room,” to 
varnish the window-panes with a mixture consisting of 23 grams of 
chrysoidin, dissolved in 125 grams of warm water, 20 grams of gela- 
tin, 3 of glycerin, and 40 grams of a 20 per cent. alum solution. 
Paper can be rendered impervious to actinic rays by immersion in a 
solution of 3 grams of chrysoidin in 100 c.c. of alcohol and 5U c.c. of 
water. W. C. W. 


Photographic Printing in Natural Colours. By Kaismr 
(Chem. Centr., 1878, 16V).—J. Albert, of Munich, has succeeded in 
placing this process on a scientific basis. He has made known the 
principle of bis method, but keeps secret the technical details. By 
decomposition, the elementary colours of an object are obtained in the 
relative strengths in which they ovcur in the original colour, These 
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optical decomposition-products act on sensitised plates, with an in- 
tensity varying with their strengths.. Thus, a pure green object will 
give a plate on which only yellow rays have acted, and another on 
which only blue have acted: from these plates two printing plates are 
prepared, one to print yellow, and the other to print blue. In this 
way the natural green of the object is reproduced. Only three colours 
are required to reproduce the various natural colours by this method, 
viz., a pure yellow, a pure blue, and a pure red. . T. 


Action of the Glover Tower. By F. Hurrer (Dingl. polyt. 
J., ecxxvii, 465—473).—Vorster (Dingl., ccxiii, 411—506) maintained 
that the Glover tower acted as concentrator mainly, but as it acted 
objectionably as denitrating agent, so that a great part of the oxygen 
compounds of nitrogen become reduced to nitrogen. G. Lunge (Dingi., 
cexv, 56, cexvi, 179) combatted the views of Vorster, in consequence 
of which, the latter (Dingl., cexv, 558) admitted that he had gone too 
far in asserting that in some circumstances 60 per cent. of the nitrogen 
compounds might be decomposed, but maintained that Lunge’s cal- 
culations merely served to modify this view. The author had repeated 
Vorster’s experiments before a second paper by Lunge (Dingl., ccxxxv, 
474—570, cexxvi, 648) appeared, and he has obtained further results 
bearing on the point in question. His conclusions agree with those of 
Vorster. 

The firm of Gaskell, Deacon, and Co. worked nearly two years with 
Glover towers without Gay-Lussac towers. Results of the working 
of the plant at this time show that by the application of the towers 
rather less than more nitre was used, but the saving is not sufficient to 
militate against Vorster’s view. 

Detailed experiments show that when NO, is absorbed by H.SO,, a 
mixture of NO, and N,O; is always found in the acid. 

In the works above cited, the nitrated acid was examined twice daily 
for a long time. The proportion of N20; to N,O, by molecules was 
found to vary from 1 : 0°48 to 1 : 3°48. 

The writer concludes that the nitrated acid (nitrose) of the works, 
as well as that of the laboratory, contains a variable mixture of N,0; 
and NO,, and that the latter is absent only when reducing agents 
have entirely converted it into N03, as when much sulphurous acid 
escapes at the Gay-Lussac towers. J. T. 


Composition of Vitriol from Denitrating and Absorbing 
Towers. By G. E. Davis (Chem. News, xxxvii, 125—126).—From 
experiments made by the author, it appears that the arsenic in ordi- 
nary nitro-sulphuric acid from the absorbing towers is present in the 
state of arsenic acid As,O;, but after the elimination of the oxides of 
nitrogen, potassium permanganate shows the presence of 2 grams per 
litre, if the oxidant be calculated to nitrogen trioxide. From this it 
would appear that ordinary nitro-sulphuric acid contains substances 
other than nitrogen and arsenic compounds, which reduce permanga- 
nate potassium, probably ferrous sulphate and organic matter. Again 
the nitrogen exists in the acid as a mixture of nitrogen trioxide and 
tetroxide. The various substances in grams per litre are :— 
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Arsenic acid (As,0;) 
Nitrogen tetroxide (N,0,) ..... os 
Nitrogen trioxide (N,03) 


In the case, however, of the acid running from the denitrating 
towers, the arsenic is contained in it in both states of oxidation, and it 
also contains small quantities of sulphur dioxide and nitric oxide, 
N.0,. The results obtained in grams per litre are :— 


Arsenious acid (As,03) .... 

Arsenic acid (As;05) .....-s0+00. 
Sulphur dioxide (SO,) .......... 
Nitric oxide (N,O2)........e.e006 


This was the acid which, after passing down the absorbing towers, 
gave the previous results. L. T. O'S. 


Nitric Acid in the Vitriol Manufacture. By G. E. Davis 
(Chem. News, xxxvii, 155—158).—This paperdescribes some experi- 
ments which the author undertook, with a view of explaining the loss 
of nitre in the vitriol manufacture. Various vitriol exits were sub- 
jected to a complete examination, the following method being used :— 
A weighed quantity of pure caustic soda was placed in two aspiration 
bottles, with 20 c.c. of the strongest and purest hydrogen peroxide 
that could be obtained : one cubic foot of the escaping gases was drawn 
through the bottles. (1.) The acidimetric power was then taken, and 
the result calculated, per cubic foot to grains of sodium carbonate, 
neutralised by total acids. (2.) The sulphuric acid was precipitated 
and weighed as barium sulphate, and calculated to grains of sodium 
carbonate, which that amount of sulphuric acid would neutralise. The 
speed of draught in each case was taken with a tube anemometer, and 
the readings compared with the theoretical head of air calculated from 
the readings of two columns of ether in a U-tube; one end inserted 
into the flue, the other open to the air. The nitrogen trioxide in the 
vitriol was determined by the mercury method. The following exits 
were examined : 

A. Six chambers, all in one series, exit from last chamber going 
direct to chimney ; escape tests taken during one week, when exit was 
sulphurous. Working badly. 

B. From same works, when working well. 

C. Nine chambers worked in three threes. The three exits collected 
in one stream tower, packed with coke. Inlet to tower, straw colour. 
Exit from tower to chimney, colourless. Working well. 

D. Brimstone acid works. Four chambers worked in one series. 
Exit from last chamber going direct to chimney. Working well. 

E. Eighty-four tons Mason’s pyrites burnt per week. Two Glover 
towers, one Gay-Lussac. Six chambers in one set. 

F. Fifty tons Rio Tinto ore burnt per week. One concentrating 
column in one set. 

G. Eighty tons Rio Tinto ore per week. Two concentrating 
columns, one absorbing column. Light chambers working in one 
series. 

The results may be tabulated as follows :— 
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From the above it is seen that where towers are not used (A, B, C,D), 
the losses due to the escape of nitrous compounds from the chamber 
exit ate, A, 86°3 per cent.; B, 91°5; C, 69°4; and D, 87-0 of all the 
nitrate used, and the percentages unaccounted for are, A, 5°0 per cent. ; 
B, 49; C, 7°8; and D, 9°1, upon the total nitrate used. When 
towers are used, the results are very variable ; and as the loss in H, F, 
and G seems due to arsenic, the author constructed the following 
table, which shows in column (1) the number of cubic feet of air 
passing the exit, per ton of O. V. at 123° T. per week; in (2) the 
percentage of nitrate rendered useless by arsenic; in (3) the per- 
centage run away in chamber acid; and in (4) the lowest percentage 
of sodium nitrate upon the pyrites burnt, disregarding all losses but 
those in column (2):— 

1. 2. 3. 4. 
E. 126,933 81°9 traces 1:03 
F. 302,400 87°6 73 =. 280 
G. 336,000 41-0 traces 1:13 


In conclusion, it is mentioned that, judging from these results, it 
would be perfectly safe to use only 0°26 per cent. of nitre upon the 
pyrites burnt. The author is now working towers supplied with sul- 
phuric acid free from arsenic, when he hopes to have an opportunity 
of testing the truth of his theories. D. B. 


Cement Testing. By C. Heinrzzeu (Dingl. polyt. J., ccxxvii, 
508).—-On working up cement with water, the tnest particles become 
hydrated, and give a solid cement before the coarser particles become 
saturated. The greatest volume-change takes place when the cement 
is kept under water, as some contraction results on hardening in air. 
Bauschiuger has made some experiments on the volume-change of 
various mixtures of sand and cement. The following table gives his 
results :— 


Increase or diminution in side of a cube, originally 120 mm. long, for the 
following admixtures of Cement and Sand, and un hardening in air and 
water. 


Cement : Sand. 


Hardened in.... Air. Water. Air. Water. |- Air. 


. 


Diminution. | Increase. | Diminution. | Increase. | Diminution. 
After 2days..} O-OlL 0 007 0°07 _— 0 -00v 
Gig <4 0 ‘027 0-011 0°013 0°005 0 025 
1 week .. 0-053 0:01L 0-040 _ 0-051 
2 weeks. . 0°075 0 020 0 -062 0 °002 0 082 
a as 0°115 0°015 0-109 0°002 0°126 
“sc 0°164 0-025 0°144 0-009 0°166 | 


Heintzel concludes that a good cerent should not fracture a test- 
tube during the first four weeks, but that the glass test leads to erro- 


neous results. J. T. 
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Preparation of Sulphate of Alumina for Paper-making. By 
RapDeMACcHER (Dingl. polyt. J., ccxxvii, 382).—This paper is a criti- 
cism upon a commercial sulphate of alumina which the author con- 
siders has been prepared from bauxite, and is, therefore, quite unsuit- 
able to be employed in the manufacture of paper. A. J. C. 


The Glaze of Red Roman Pottery. By F. Ketter (Ding. 
polyt. J., ccxxvii, 509).—In the district of Rheinzabern in the Pfalz, 
70 Roman pottery furnaces and 36 brick-kilns have been discovered. 
With the excellent clay from this locality, F. Keller has obtained the 
thin, shining, transparent glaze of the antique ware. J. T. 


Production of Zinc in the Blast-furnace by a Continuous 
Process. By W. KéuueER (Dingl. polyt. J., ecxxvii, 384—390).— 
The methods at present employed for the production of metallic zinc 
are extremely costly in fuel and in metal. In addition to the loss of 
metal by oxidation and volatilisation, there is the difficulty of obtaining 
a perfect condensation of the zinc vapour, which on that account is 
deposited in a finely divided condition instead of in a fluid form. In 
this paper the author discusses Clerc’s method for the production of 
zinc by a continuous process in the blast-furnace (Dingl. polyt. J., 
cexxiv, 179). It is considered that it will be possible thereby to 
obtain the metal by a continuous process without risk of oxidation, 
and by maintaining a constant temperature for the condensation of the 
zinc vapour, it will be deposited in a fluid state. 

An apparent difficulty is to prevent the re-oxidation of the metal in 
the furnace. This is said to be accomplished by employing roasted 
ores free from foreign oxides, and a thick stratum of coal; then 
blasting sufficient hot air to give a zone in the furnace of such a tem- 
perature and dimension, that therein all the CO, is reduced to CO 
before the temperature has fallen below 1000°, the reducing tempera- 
ture of zinc oxide. A. J. C. 


A Chromium Blue. By G. Bone (Bull. Soc. Chim. [2], Ixxxix, 
201).—A blue, capable of resisting a high temperature in the presence 
of materials used in the manufacture of porcelain, may be obtained 
by calcining strongly a mixture of 15 parts of boric acid, 15 of alumina, 


20 of carbonate of manganese, and 2 of barium chromate. 
L. T. O’S. 


Conversion of Chromium Oxide into Chromic Acid in the 
Wet Way. By R. Wacner (Dingl. polyt. J., ccxxvii, 368).—The 
chromium oxide which is contained in the residues from the oxidation 
of anthracene by potassium chromate, is recommended to be re- 
oxidised by heating these residues with a mixture of soda lye and 
potassium ferricyanide. In a very short time the chromium oxide is 
completely converted into the yellow chromate. This method has the 
advantage of forming potassium ferrocyanide as a bye-product. 

Potassium permanganate and chloric acid, although quite as effective 
as potassium ferricyanide, are too costly for this purpose, and bleach- 
ing powder has the disadvantage of producing chlorine compounds in 
the liquid. 
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According to Waage and Kammerer the re-oxidation of the chro- 
mium residues can also be effected by heating them with soda-lye and 
adding bromine in small quantities until the solution becomes clear 


and yellow. A. J. ©. 


Preparation of Iron and Steel Direct from the Ore. By W. 
Siemens (Chem. Centr., 1875, 105).—At the autumn meeting of the 
Iron and Steel Institute, held at Newcastle, the author gave some 
further remarks regarding the production of iron and steel by the 
direct process. Three rotatory furnaces were erected at the Towcester 
Works. About 30 cwt. of ore mixed with 9 cwt. of small coal having 
been charged, the furnace is rotated for 24} hours; the slag is then 
tapped, and the speed of rotation increased to ball up the iron. The 
balls formed contain about 70 per cent. of iron and 30 per cent. of 
cinder, but it is found that the particles of iron are pure metal, 
although the slag may contain 6 per cent. or more of phosphoric acid 
and from 1 to 3 per cent. of sulphur. The bulk of the cinder is re- 
moved by shingling, but sufficient remains to impart to the fracture a 
dark appearance without any sign of crystalline texture. The metal 
shows in being worked what may be termed “ slag-shortness.” By 
repiling and reheating, crystalline iron of great purity and toughness 
is produced. Mr. Samuel Lloyd suggested treatment in the charcoal 
refinery hearth instead of the repiling. 

The following table shows the composition of some of the irons pro- 
duced :— 


1 2. 3. 4 5 


> . . 7 
98°30 9873 99°45 98:97 98-909 


99-907 


"243 


032 
‘071 
101 


9. 
98°728 
932 
trace 
trace 


"34 


643 


"03 
trace 
trace 


10. 


565 
"235 
019 
085 
126 


"582 
"225 
"02 

106 
158 


11. 


99°711 


024-172 


15. 


155 
trace 
"046 
trace 
trace 


16. 


23 
trace 

‘083 

06 
trace 


1. Hammered iron, 9th August, 1875. 


‘065 
12 
077 
27 
trace 


17. 


‘026 
4 
‘09 
021 
trace 


6 
15 
09 


12. 
99-278 
316 
12 
‘073 
trace 
213 


18. 


027 


1 


093 


640 
"100 
128 
035 
trace 


13. 
99°199 
*4, 

15 
05 
trace 
201 
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2. Iron from Canadian ore, 18th August, 1875. 


HT Towcester ore, 25th - 
re well rolled at Darlaston, 15th Septem- 
ber, 1875. 
badly rolled at Darlaston, 15th Septem- 
ber, 1875. 
badly hammered, containing slag. 


7. Chatterley, 138th October, 1875. 
8. Towcester iron, rolled at Darlaston. -717 Si corresponds to 1°54 


per cent. of slag. 


9. Iron from Indian ores, November, 1875, ‘932 Si corresponds to 


10. 
11. 


12. 
13. 
14. 
15. 


16. 


2 per cent. slag. 
P in Towcester iron. 
Homogeneous iron, from Towcester iron, produced at Darlaston, 
June, 1876. 
Towcester iron, rolled at Darlaston, August, 1876. 

i Northampton, August, 1876. 
Towcester iron-bloom, containing 3°17 per cent. slag. 
Iron, fractured bloom 26 C., crystalline texture, slag 1°58 per 
cent. 
Iron, fractured bloom 26 C., texture fibrous and dull, slag 2°61 
per cent. 


17 and 18. Iron re-melted in the refinery. 4 &. 


The Bessemer Process. By F. C. G. Miiuuer (Deut. Chem. Ges. 
Ber., xi, 586—556).—The process was investigated at the iron and 
steel works, Osnabriick. 

Samples were taken at intervals from charges 22568 and: 23006, 
and analysed with the following results :— 


I. Charge 22568. 
40 secs. after 


Charge. After After After addition ot 
5 min. 10 min. 18 min. Spiegel. 


. 2. , ‘ U"1U5 
--- «3°46 2°71 1:417 0-092 0°133 
3°18 —- — _ _ 
aot 107 0°79 0°532 0-346 
2°99 1:92 1:36 0°538 0°621 
II. Charge 23006. 
15 secs. after 


Charge. After After After After addition of 
5 min. 9 min. 14 min. 164 min. Spiegel. 
3°39 2°69 1591 0°419 0:046 0°142 
3°10 0°438 0-251 0°223 0:019 0104 
173102, over fee} os1s Od 
2°63 2°29 1°84 1°44 0°914 0°716 


The first charge proceeded. normally, whilst the second one was 
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exceptionally violent, although both consisted of 3 Georg-Marien iron 
and + English hematite. In the first five minutes the second charge 
produced a large quantity of half-fused cinder. After the addition of 
5 per cent. of spiegeleisen at the end of the blow the previously half- 
fused cinder became quite fluid. After 9 minutes and until 14 minutes, 
the air-pressure was reduced from 23 lbs. to 13 Ibs. 

A graphic representation of the Analysis II shows that the silicon 
burns quickly during the first five minutes, much more slowly up to 
nine minutes, and then not at all up to 14 minutes, so that the per- 
centage composition increases a little. No. I is similar so far as it 
goes. The two carbon curves are almost identical. The two man- 
ganese curves are almost straight lines, that in I being steepest, appa- 
rently in correlation with the steeper silicon curve. 

In charges which explode violently, the manganese burns more 
slowly, and the’silicon ceases to burn sooner than in less violent 
charges. The former yield steels with high percentage of silicon and 
manganese, thus :— 


0°714 


To test this view, two different samples of metal which had been 
thrown out of the converter were analysed :— 


4. 
0°96 
0°84 
2°45 
The pig-iron had from 3°5 to 5 per cent. of manganese. The pig- 
metal and steel of a quiet blow, in which nothing was expelled, gave 


6. 
0°205 


0°283 
0°466 


Bessemer metal containing 1°5 per cent. of silicon, but at the 
highest only 0-2 per cent. of carbon, is highly regarded both in France 
and England (Jour. Iron and Steel Inst., 1877, i, 40—85) ; according 
to Gautier, good steel has been obtained containing 7:0 per cent. (!) 
silicon at Terrenoire (ibid., 44). Formerly only silicon-free Bessemer 
metal was produced, as is shown by the existence of the still prevalant 
idea of the injurious influence of silicon. 

The removal of carbon, silicon, and manganese during the process 
is generally considered as due to a process of direct burning. Theo- 
retical considerations show this to be very improbable. The only 
element which exists in approximately the same quantity, and there- 
fore burns uniformly during the 5—14 minutes’ time wlien the tempe- 
rature is constant, is the iron. The oxide formed dissolves, and the 
oxygen passes over to the elements in combination. The possibility 
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of the Bessemer process rests on the property analytically proved by 
Bender (Berg und Huttenwesen-Zeitung, 1872, 261), that fused iron can 
dissolve a considerable amount of its own oxide. It is known that 
direct burning of the metalloids plays very little part in the puddling 
process, and the phenomena of eruption in the converter, and of boil- 
ing in the puddling furnace cannot be explained without introducing 
indirect burning. 

The behaviour of the carbon, silicon, and manganese towards the 
dissolved oxide depends both on the quantity of these elements present 
and on the temperature. Analysis II shows that the initial tempera- 
ture is not sufficient to ignite the carbon. Sometimes in so-called 
cold charges, even after 15 minutes, no carbon at all is burnt, although 
the BC always disappears after a few minutes. After the temperature 
has been raised by the burning of the silicon during the first three 
minutes, the carbon is rapidly attacked, and the violet carbonic oxide 
flame is the result. This action begins at a certain minimum tempe- 
rature, and this critical point marks the end of the first period of the 
process. The burning of the silicon almost entirely ceases, in conse- 
quence of which the temperature remains nearly constant, for the 
burning of the whole of the carbon would not raise the temperature 
50°. In absence of manganese, the temperature would fall, so that a 
little more silicon would be burnt. The manganese burnt is blown 
out as Mn;0,; it does not pass into the cinder, as SiO, is not formed at 
the same time, and the half-fused cinder formed during the first period 
does not become more liquid during the second one. The third period 
commences when the carbon has reached a minimum of 0°02 per cent. ; 
the silicon burns more actively again, the disturbance in the converter 
diminishes, and the flame becomes smaller. A charge which, through 
a defect in the converter, had to be run out at the end of the second 
period, gave by analysis— 


Here the carbon is almost the same in amount as in Analysis IT. 

The third period is accompanied by a considerable excess of oxygen 
in the bath, by which the remainder of the silicon is burnt. The 
SiO, formed takes up FeO, and the well-known brown cinder is pro- 
duced, whilst previously the cinder was mainly an acid manganese 
silicate. The excess of oxygen is also indicated by the strong com- 
bustion which follows the addition of spiegel. 

Silicon burns out quickly after the addition of spiegel; this seems 
to result from the cooling of the bath ; the two following experiments 
seem to support this view. Cold rail-ends were added to one of two 
successive charges, of the same initial composition, towards the end of 
the blow. The silicon was estimated in the resulting metal of both 
charges before any addition of spiegel. 


3 per cent. of rail ends Same charge without 
added 2 minutes addition of 
before end of blow. rail ends. 


A. Si.......... 0°364 per cent. 0°512 per cent. 
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This was repeated with the following result :— 


5 per cent. of rail ends Same charge without 
added 44 minutes addition of 
before end of blow. rail ends. 


0°205 per cent. 0°450 per cent. 


From this it is concluded that the affinity of silicon for oxygen is 
relatively lower at high temperatures. This agrees with blast-furnace 
practice and with laboratory results. 

The less the amount of carbon in Bessemer pig, the less time will be 
required in the converter. An ideally perfect pig would contain 
nothing beyond 2 per cent. of silicon. 

The cinder produced at Osnabriick consists mainly of manganese 
silicate, with not more than 7 per cent. of iron oxide usually. 


II. TII. 
52°7 43°73 
38°2 45°41 

6°5 9°04 

-- 1:99 

— trace 


100°17 


I and II are partial analyses of ordinary cinders ; III is the analysis 
of a crystalline cinder which had been cooled very slowly. By igni- 
tion the finely powdered cinder is oxidised, and the increase in weight 


is sensibly proportional to the amount of iron protoxide present, a 
compound corresponding to FeMnO, appearing to be formed: this 
absorbed oxygen appears to be expelled again at a higher tempera- 
ture. J. T. 


Malleable Iron Castings. By P. v. Tunnrer (Chem. Centr., 
1878, 158—159).—For this purpose a proper quality of cast-iron is 
essential. A relatively pure iron, suitable for the production of good 
bar iron, or good steel, will give good malleable castings. The only 
other condition is that the iron should be sufficiently liquid, when hot, 
to fill the mould. A light grey charcoal iron, prepared from pure ores, 
‘is very suitable. 

As decarbonising agent, finely-powdered red hematite or iron glance 
may be used, or, in place of these, roasted spathose ore, brown iron- 
stone, or magnetic iron ore may be employed. J. F. 


Kaiser Oil. By M. Bucuner (Dingl. polyt. J., cexxvii, 381).— 
This oil has been lately introduced into Austria for illuminating pur- 
poses. It is opalescent, nearly colourless, and has a slight petroleum 
odour. Sp. gr. *7924 at 16°8°. The flashing point was 51°, the oil 
took fire at 62°. When distilled it gave 3 per cent. of distillate at 
90—170° ; 45 per cent. at 170—200°, and 43 per cent. at 200—300°, 
or a total distillate of 91 per cent. The residue solidified at 6°. The 
photometric intensity of kaiser oil is between 6 and 15 per cent. greater 
than petroleum oil, but it costs about 45 per cent. more. ~~ 

. J.C, 
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Use for a Constituent of Gas Lime. By T. Dovetas (Chem. 
News., xxxvii, 126).—The author has obtained ferrocyanides from gas 
lime, which generally contains large quantities of thiocyanates. By 
mixing it with 5 per cent. of soda-ash, extracting with water, evapo- 
rating, and fusing the residue with soda-ash and iron filings, a product 
is obtained which yields ferrocyanides when boiled with water. This 
seems to offer a ready method for freeing gas lime from at least a 


portion of its sulphur, and therefore may prove to be of commercial 
value. L. T. O'S. 


Analysis of Cane- and Beet-root Sugar Ash. By J. W. Mac- 
DONALD (Chem. News, xxxvii, 127).—The following are the results of 
analyses made of samples obtained by preserving the ashes of all cane 
and beet-root sugars analysed in a large sugar refinery during one 
year, and therefore, as far as the bases are concerned, may be taken as 
representing the average composition, but the volatile acids have been 
expelled by the sulphuric acid employed in the sugar analysis. 


Cane Ash. Beet Ash. 
DE csrceuekadunaneadoe 28°79 34°19 
ek ae nik aii ess 0°87 11°12 
0 Fer 8°83 3°60 
Magnesia......+++- piinone 2°73 0°16 
Ferric oxide and alumina... 6°90 0°28 
Sulphuric anhydride. ....... 43°65 48°85 
Sand and silica.........-... 8:29 1:78 


99°98 
L. T. O’S. 


Constant Ratio between the Ash and the Non-Sugar 
ingredients of Sugars. By F. SrroumerR (Chem. Centr., 1878, 
168—174).—A controversial paper, calling in question Gawalovski’s 
statement that he had succeeded in establishing the existence of a con- 
stant ratio between the ash and the non-sugar ingredients in the first 
products of the sugar refinery. The author’s experiments show that 
no such constant ratio exists. M. M. P. M. 


Comparative Analysis of Rhubarb. By Dracenporrr (Pharm. 
J. Trans. [3], viii, 826—829).—Five samples of rhubarb were analysed 
for comparison, namely :— 

I. Rhewm Moscovicum, imported in 1860 with the last consignment of 
the crown rhubarb. 

Il. Rheum chinense, delivered from the Crown Warehouse, St. Peters- 
burgh, 1877. 

III. Rheum palmatum tanguticum. 

IV. Rheum anglicum cultum from Moscow. 

V. Rhubarb cultivated in Siberia. 

A detailed account of the analyses is given, the results of which will 


be seen in the following table. 
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Chrysophan and tannin . ee 

Emodin, erythroretin, pheoretin, 
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Dark brown erystalline resin, &e., be 
soluble in alcohol and ether. . 

White crystalline resin soluble in 
ether, insoluble in alcohol ..... 0°70 
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Paracellulose, vasculose, pectose, 
BE, GR. 40 conccecesceccace . 10°90 ‘ : 10°72 


The author considers the active constituents of rhubarb to be 
(1) cathartic acid, to which it owes its purgative properties, and 
(2) tannin and chrysophan, which render it so valuable as a tonic; it 
is therefore evident that Nos, I and II are superior for medicinal pur- 
poses. L. T. O’S. 


Preparation of Liquid Indigo-carmine. By v. Jocuet (Chem. 
Centr., 1878, 157).—Pure finely-ground indigo is added gradually to 
five times its weight of pure sulphuric acid heated to 36—40° R. To 
this is then slowly added crystallised carbonate of soda to the amount 
of three times the quantity of indigo taken, the soda being first dis- 
solved in ten parts of water. After being stirred at times for twelve 
hours and allowed to stand until carbonic anhydride ceases to be 
evolved, the liquid carmine is filtered off through a cotton-wool filter. 
The residue on the filter is pure indigo-purple. a. & 


On the Water used in Dyeing Woollen Goods. By G. Jar- 
MAIN (Dingl. polyt. J.. cexxvii, 196—199).—Organic matter, iron 
oxide, and calcium carbonate are the impurities which most affect the 
materials in the process of dyeing. The organic matter and iron oxide 
cause little spots to appear, and the latter aiso affects the shade and 
purity of colour. Calcium and magnesium carbonate precipitate an 
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insoluble soap in the woollen materials, which is difficult to remove, 
and which interferes with the mordanting. This can be avoided by 
boiling the water with soap, and filtering or skimming off the insoluble 
lime and magnesian soap. Even after the stuffs have been dyed, how- 
ever, the presence of lime carbonate in the water used for washing 
them affects the colour. Thus cochineal and logwood take a bluish 
shade when washed in such water. The water used should not have 
a greater hardness than 7° of Clark’s scale, of which 2° are due to 
permanent hardness, which does not affect the dyeing. 

A solution of logwood is a very sensitive reagent for testing waters. 
1 part of logwood powder dissolved in 4 parts of distilled water is 
added to about 100 c.c. of the water to be tested. The presence of 
chlorides or sulphates of magnesium and calcium is indicated by a red- 
dish-brown coloration. The presence of carbonates is detected by the 
wine-red colour, which has a tinge of blue. Iron causes an olive to 
blue-black coloration. Alkaline carbonates give a dark cherry-red. 
Water with free acid gives a clear yellow. 


Red Colour Reaction of Wood. By A. KrizeumpyerR (Dingl. 
polyt. J., ecxxvii, 584).—The violet-red coloration which Wiesner 
obtained by treating wood with phloroglucin and an acid led him to 
raise the question, whether this reaction could be used in practice for 
dyeing woody textures and cells, ¢.g., jute. The author thinks that 
in order to answer this question satisfactorily various points must be 
investigated. Since an acid is required for the dyeing operation, it will 
be necessary to determine whether, after treatment with water, soap, 
or soda, and drying, the red colour is retained in the dyed material, 
‘and whether the colour is not altered by exposure to air or light. It 
may be interesting to mention that in 1872 Kielmeyer obtained a 
similar colour reaction with pine-wood. By boiling anthracene with 
three parts of nitric acid (sp. gr. 1°3298) and forty parts of strong 
alcohol a nitro-compound was obtained, which after reduction with 
zinc-dust gave an organic base, the acid solution of which dyed pine- 
wood with a characteristic blood-red colour. Cotton is dyed very 
badly. This reaction is a very satisfactory test for ascertaining the 
presence of woody matter in paper or other materials, the red color- 


ation being more distinct than the yellow one obtained with anilin- 
salts. D. B. 


Sizing Paper. By C. Wurster (Dingl. polyt. J., cexxviii, 267— 
269).—This is a reply to a paper by A. Tedesco (ibid., cexxvi, 
600), criticising a previous paper of the author’s. The latter states 
that in a dilute solution of rosin soap containing free rosin, the latter 
separates as an emulsion, but does not collect together even on boiling. 
In a concentrated solution, however, the liquid becomes yellow at a 
certain temperature, and the free resin is rapidly deposited in a floccu- 
lent state. D’Arcet obtained well sized paper with 1 per cent. of rosin, 
the starch being 12 per cent. 

The lead salt, obtained by precipitating with lead acetate an alcoholic 
solution of resin neutralised with ammonia, melts at 127°; the 
corresponding aluminium compound melts above 300°. The author 


i 
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asserts that the aluminium salt obtained by Tedesco was sulphate, and 
not a resinous salt. J. T. 


Composition of Meat impregnated with Common Salt. By 
M. Rusyer (Zeitschr. f. Biologie, xiii, 513—517).—The author has 
made an examination of meat preserved by Eckart’s process, namely, 
impregnation under high pressure with a 25 per cent. solution of salt, 
and subsequent smoking. The outer portions of pieces prepared in 
this way were found to contain less water and more solid matter than 
the inner parts, but the percentage of salt was uniform throughout 
(= 10 per cent.). 

To determine the effect of salting alone, 30 kilograms of fresh beef, 
in large pieces, were treated with a solution of 16°5 kilos. salt in 50 
litres of water. After 24 hours the meat had increased in weight by 
650 grams, or had absorbed 1,913 grams of salt and lost 1,263 grams 
of water. The salt solution contained no albumin and but little 
organic matter (‘41 gram per 100 c.c.). The meat had given up 
about 11 per cent. of its phosphoric acid—less than, one-fourth of the 
loss during the ordinary process of salting. In the latter process, in- 
deed, pork has been found by Thiel to lose as much as 87 per cent. of 
its phosphoric acid. 

Kckart also preserves meat by treating it for a quarter of an hour 
with a solution of 500 grams of salicylic acid in 100 litres of water. 
Meat prepared in this way keeps well, and is apparently unchanged in 
composition and flavour. Ch. B. 


Preparation of Copal Varnish. The Composition of Copal 
and its alteration by Fusion. By H. Scuwarz (Dingl. polyt. J., 
cecxxvii, 874—381).—The best kinds of copal varnish are prepared by 
melting East Indian or East African copal, and dissolving the melted 
product in linseed oil varnish, and turpentine oil. After being melted, 
the copal becomes soluble in ether, chloroform, benzene, and carbon 
bisulphide, but these solvents give a varnish, which dries brittle. A 
brilliant varnish can be obtained by working up manganese borate, 
and minium with the linseed oil, and then gently heating to decompose 
the oil. 

The author describes the apparatus employed to melt the copal, 
and the necessary precautions to follow in the melting operations. 
Galvanised iron melting pots have been employed with advantage 
instead of copper, which frequently gives a reddish sediment to the 
melted copal. A good copal varnish can be made by melting 1°5 
kilograms of copal for 20 minutes with frequent stirring, then adding 
3°5 kilograms of linseed-oil varnish, and 1°75 kilograms of French 
turpentine oil. 

An almost colourless specimen of copal, dried over sulphuric acid, 
gave on analysis C = 78°72, H = 10:24, O = 11:09. The author 
doubts the possibility of isolating the resins in copal by the alcohol 
method of Unverdorben, who considered that he had thus separated 
five resins from African copal. 

When copal is successively exhausted with cold dry ether, there 
remains undissolved a gelatinous swollen mass, which on that account 
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the author terms “schwell-copal.” Copal can be thus separated into 
two portions, one soluble and the other insoluble in ether. 

Insoluble in Ether —Copal contains 66 per cent. of “ schwell-copal,” 
hence the reason tt is impossible to use crude copal for varnish making. 
‘* Schwell-copal”’ when once melted is rendered soluble in ether. Dried 
at 170° it gave C = 79°95, H = 10°87, O = 9°18. 

Soluble in Ether —The residue from ether remains liquid at 100°, 
owing to the presence of an ethereal oil, which may be expelled by 
heating at 130°. Dried at 130° it gave on analysis C = 78°25, H = 
10°30, O = 11°70. It is called soluble copal. 

Melted Copal or Pyrocopal_—Copal when sufficiently melted to be 
rendered soluble in the usual solvents, loses between 5 and 12 per cent. 
by weight. The evolved gases were analysed, and gave per cent. 
CO, = 35°6, CO = 32°20, H and CH, = 32°20. Pyrocopal is dissolved 
by ether, benzene, carbon bisulphide, and carbolie acid, but is most 
soluble in chloroform ; it is also dissolved by hot linseed oil and tur- 
pentine oil. It contains C = 83°63, H = 10°36, O = 6°01. 

When a chloroform solution of pyrocopal is poured into absolute 
alcohol, a fine yellowish mass is separated, which is quite insoluble in 
alcohol. It is called “ pyroschwell-copal.” Dried at 100° it gave 
C = 83°01, H = 10°52, O = 6°47. Pyro-soluble copal was obtained from 
the alcoholic solution, as a hard brownish resin. It contained C = 
81:02, H = 10°37, O = 861. 

In all cases, melting the copal causes an increase in the percentage 
of earbon, and a decrease in oxygen and hydrogen. 

The author does not assert that the resins which are separated in 
this manner are absolutely definite compounds, but it is interesting to 
construct the formule on the above data :— 


Crude Copal, C»H30>. Pyrocopal, C,,H.,0. 
“ Schwell-copal,”’ CysH760,. Pyroschwell-copal, CyH4O3. 
Soluble copal, CysH 50x. Pyro-soluble copal, Os.H,O3. 


When cautiously distilled, copal gives but little carbonaceous residue ; 


no compounds or products of decomposition have been obtained. 
A. J. C. 


General and Physical Chemistry. 


Researches on the Absorption of the Ultra-violet Rays by 
Various Substances. Note by J. J. Soret (Compt. rend., |xxxvi, 
708—711).—With a spectroscope having a fluorescent eye-piece, the 
phenomena of absorption for the ultra-violet rays can be observed with 
great facility. The author has employed such a spectroscope with 
quartz prisms and lenses, and with it has studied a large number of 
bodies which are colourless in the ordinary sense, but still intercept a 
part of the invisible rays. For the source of light induction sparks 
were used, and the parts of the spectrum specially studied were the 
cadmium lines to 26, the last three zinc lines 27—29, and the last three 
aluminum lines 30—32. He not only confirms Professor Stokes’s 
result that quartz exercises a sensible absorption upon the aluminum 
line 32, but finds in addition that lines 27 to 30 are weakened ; and by 
a sufficient thickness of Iceland spar are altogether stopped. Distilled 
water of 10 mm. thickness is less transparent than quartz, but for 
greater thicknesses it is more transparent: for 1°16 m. of water allowed 
the zinc line 28 to be distinguished, but it was stopped by a very 
much smaller thickness of quartz. It may therefore be considered as 
almost perfectly transparent. 

In aqueous solutions, the absorption depends upon the strength of 
the solution, not upon the quantity of water. 

Bases and acids carry their absorbing properties into salts. 

Besides the iodides, nitrates, and alkaloids, which have already 
been examined by Stokes and Miiller, the author mentions that many 
other substances gave rise to absorption-bands in the ultra-violet, such 
as alkaline chromates and bichromates, potassium nitrate, sulphates of 
didymium and cesium, potassium permanganate, and sulphurous acid 
in solution. 

The author considers that quantitative determinations could be 
made for some of these bodies by spectrum analysis. mm &. 


Ultra-violet Absorption Spectra of the Gadolinite Bases. 
By J. L. Soret (Compt. rend., lxxxvi, 1062—1064).—On examining 
the absorption spectra of the bases in gadolinite by means of sunshine 
and a prism of Iceland spar, characteristic bands were observed in the 
ultra-violet rays, which the author considers are not due to yttrium, 
erbium or terbium, but to the new base discovered by Delafontaine 
(Archives des Sciences physiques et naturelles, 1878, 273). —— 


Transparency of Coloured Flames. By Govy (Compt. rend., 
Ixxxvi, 878—880).—These researches have been made partly by the 
photometer already described (ibid., Ixxxiii, 269), and also by a 
method which the author describes in the present paper, and which 
permits of the measurement of very feeble radiations. 
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The coloured flames were produced by the combustion of a homo- 
geneous mixture of illuminating gas and air holding some metallic salt 
in suspension. As the regulation of the flames constituted one of the 
chief difficulties of experimenting, a regulator for the gases was 
devised which entirely prevented any variations in the pressure of gas 
or air. 

The flames are slightly reducing in their action, and the tempera- 
ture is sensibly the maximum given by a mixture of air and gas. 

The following is a short description of the method the author em- 
ploys. The objective of the collimator of a spectroscope is half covered 
by a plain mirror, which receives the rays proceeding from a second 
collimator, so as to render them after reflection parallel to the axis of 
the first. Two superposed spectra are thus obtained in the same focal 
plane, these being received on a slit parallel to the rays, which serves 
instead of an eye-piece. 

Each of the two flames to be compared sends its rays into one of 
the collimators, so that the eye placed at the slit sees through the 
prism one half of each of the two objects as a circle of which the halves 
are of the same colour, but differ in brightness. The same in- 
tensity may be given to them by two Nicol’s prisms, with which the 
second collimator is provided; the angle between their principal sec- 
tions as read from a graduated circle, enables the result of the experi- 
ment to be calculated. 

Transparency of Flame for Rays it does not itself Emit.—The rays of 
a lamp provided with a regulator are received in the apparatus in such 
a manner as to compel them to traverse the coloured flame. These 
experiments are conducted in such a manner that the refraction pro- 
duced by the flame canriot interfere. The author has employed very 
bright flames charged with Na, Li, Ca, and Sr, and in all cases the 
flames were found to be quite transparent; absorption, if it existed, 
being certainly less than =. 

Transparency of the Flame for Rays emitted by itself—To give pre- 
cise significance to the results, the following measurements were 
made; a homogeneous layer of incandescent metallic vapour being 
given, on doubling its thickness, other conditions remaining constant, 
the brightness of one of the rays or bands, or of the continuous spec- 
trum which it gives when multiplied by a factor & is found to be 
comprised between 2 and 1. This factor the author has measured by 
two methods: (1.) By placing behind a coloured flame a second flame 
identical with the first; (2) by placing a flame at the centre of a 
mirror whose reflecting power is known; these two methods gave con- 
cordant results. The author explains also what he means by the 
intensity of a spectral line. Placing in front of the flame an absorbing 
medium which only allows the rays constituting the line or band to be 
studied to pass, and comparing its intensity with that of a luminous 
surface of the same colour but invariable intensity, the result will be 
the intensity of the flame, or rather the brilliancy of the line compared 
with an arbitrary unit. . 

For continuous spectra of K, Na, Al, Mg in brilliant flames, & is 
found equal to 2, and theyare consequently completely transparent. For 
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the principal bands of Sr, Ca, and Ba, & is found to be comprised he- 
tween 1°94 and 2. There is in this case therefore a little absorption. 
J. M. T. 

Variation of the Indices of Refraction in Mixtures of Iso- 
morphous Salts. By H. Durer (Compt. rend., Ixxxvi, 881—884). 
—It is known that isomorphous salts present certain analogous optical 
properties; thus in crystals belonging to the system, having two 
optical axes, the direction of the double refraction is generally the 
same, and the indices arranged according to their numerical order, 
correspond generally with the same crystallographic axes. 

Researches on this subject have been made by Senarmont, who ob- 
served that in certain isomorphous crystals the double refraction varied 
with change of sign ; he concluded therefore that there was no analogy 
between the crystalline form and the optical properties. 

The author then alludes to the criticisms of MM. Haldor, Topsoé 
and Christiansen, published in the Ann. Chim. Phys., 1874, who deter- 
mined the values of the principal indices in a number of salts, and 
proved that there is an analogy, although in certain cases the dif- 
ference between the indices is very great in proportion to that of the 
crystallographic parameters. 

In place of studying simple isomorphous salts, the author has ex- 
amined mixtures of such salts of known composition, especially sul- 
phates of the magnesium group, and gives the results obtained with 
magnesium and nickel sulphates containing 7 molecules of water. These 
sulphates all crystallise in orthorhombic prisms of about 91°; the angle 
however for the nickel salt is 91°10°, for the magnesium 90°30. He 
finds that the bisection of the acute angle of the optic axis coincides 
with that of the acute angle of the prism ; and it is-easy by cleavage 
to obtain faces perfectly normal to this bisection, and to cut prisms 
having their refracting edge parallel to the edges of the crystal, 
giving the mean index by the deviation of the ordinary image. 

The author has studied five of the mixtures of magnesium and 
nickel sulphates of which the composition has been determined. He 
finds that the index increases regularly as the proportion of nickel 
increases. He has also repeated for the simple sulphates the deter- 
minations of the principal indices, and has obtained numbers agreeing 
with those of Topsoé and Christiansen in the case of the magnesium 
salt, but the numbers for the nickel salt are slightly higher. 

The following experimental law was found to obtain for mixtures of 
these salts. The differences between the indices of a mixture of two 
isomorphous salts and those of the component salts, are in the inverse 
proportion to the number of equivalents of the two salts which enter 
into the mixture. 

In other words, the curve which has the indices for ordinates, and 
the equivalents for abscisse, is a straight line. In this case it must 
be observed that the equivalent taken by the author is the quantity 
containing 1 equivalent of SO,.7HO, namely 111. The author then 
gives a table containing the composition and equivalents of the salts 
examined, their indices as measured, and as calculated by the foregoing 
law, as well as the differences between observation and calculation. The 
law of variation of the index may be regarded as a consequence of 

2y2 
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n—1l 
D 
bodies having no chemical action on one another, being the sum of 

the refractive energies of the components. 

According to the author, isomorphous salts in crystallising together 
form mixtures analogous up to a certain point with liquid mixtures, 
in which the physical properties are the means of the properties of the 
component substances. This can, however, be regarded only as 
approximate, the distance of the molecules varying with the direction 
in double refracting crystals ; in all cases, however, the approximation 
is comparable with that of the crystalline forms themselves. The author 
has also measured the angle of the optic axes in these crystals, and 
has calculated them by a formula given in the paper, but the results 
are not quite concordant. He hopes, however, by observations on the 
sulphates of zinc and magnesium, to establish a law for these pertur- 
bations, and so to connect more completely the optical properties of 
isomorphous salts with their crystalline form. J. M. T, 


Gladstone’s law ; the refractive energy of a mixture of two 


Optical Structure of Ice. By Bertin (Ann. Chim. Phys. 
[2], 283—288).—A plate of ice, one centimeter thick, when placed in 
the polarising microscope, shows rings, provided that the plate is per- 
pendicular to the axis of the crystal. If rings are not seen, it is 
necessary to use monochromatic light for illumination; regular fringes 
of oblique or parallel crystals will then be observed, or else irregular 
fringes of macled crystals. In the first case a suitable section in a 
direction perpendicular to the axis will give the rings; in the second 
a thin slice in Norremberg’s apparatus—with parallel rays of light— 
gives a coloured mosaic, indicating a confused crystallisation. 

The above method was employed to determine the structure of ice 
formed under various conditions. With icicles, and with the hoar-frost 
formed on windows, the crystals are irregular. Water frozen in a 
glass vessel in the open, forms crystals of ice at the side, which pene- 
trate obliquely into the liquid, and finally reach the surface ; when the 
film of ice thus formed has a thickness of some millimeters, it gives 
good rings, showing that the crystals have an axis perpendicular to 
the surface of the water. If the sides of the vessel are protected from 
the cold, ice is formed only on the surface: the axis is vertical, and it 
is therefore perpendicular to the cooling surface. To prove whether such 
is always the case, the following experiments were tried. Two rectangu- 
lar wooden vessels, with a glass side in each, were employed; in one 
the glass was vertical, in the other it was placed at an angle of 45 
degrees, 7.e., the normal exterior to this face was inclined 45 degrees 
to the horizon. They were filled with water and closed with a wooden 
cover, then exposed, with the glass to the north, on a cold day. After 
a few hours, the plates of ice were detached from the glass, and on ex- 
amining the central portion, good rings were observed. In the first the 
axis was horizontal, in the second it was at an angle of 45 degrees to 
the horizon. In neither case was it vertical, but with both normal to 
the glass, 7.e., the cooling surface. A pan of water exposed to the cold 
forms a coating of ice on the top and bottom as well as on the sides. 
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The top and bottom coats have the axis vertical, whereas with those 
on the sides, it is perpendicular to the side. Hence the general law: 
The awis of ice is perpendicular to the cooling surface. 

With ice prepared artificially, the crystals are formed irregularly, 
owing to the disturbed state of the liquid. R. C. W. 


Note on a New Dioxide of Manganese Cell. By M. A. 
GairFE (Compt. rend., lxxxvi, 728).—A porous carbon cylinder, 
pierced with holes parallel to its axes, serves both as one pole and as 
a porous vessel. In these holes are grains of dioxide of man- 
ganese. The other pole is a bar of zinc, which is placed with the car- 
bon in a glass vessel containing an aqueous solution of 20 parts of 
zinc chloride in 100, made as neutral as possible. When the battery 
is in action, zinc oxide is formed, and falls as a powder to the bottom 
of the outer vessel. The advantages which this cell possesses as com- 
pared with ordinary dioxide of manganese cells are, 1, the double chlo- 
ride of zinc and ammonium which usually incrusts the porous cell is 
not formed; 2, the attraction of the zinc chloride for water prevents 
evaporation. J. H. P. 


Determination of Boiling Points. By A. Hanp1 and R. PRri- 
BRAM (Chem. Centr., 1878, 205—206).—The method is somewhat 
similar to that described by Jones (this Journal, 1878, Proc., 175). 
From 0°5 to 1 c.c. of the liquid under examination is placed in the 
closed limb of a small U-tube over a quantity of pure dry mercury. 
The U-tube is about 12 mm. internal diameter, and each limb is about 
100 mm. in length. Both limbs are graduated from a common zero 
point. The temperature of the liquid is raised until a constant differ- 
ence in the levels of the mercury in the two limbs is maintained. If a 
be the height of the mercury in the open limb, i the height in the 
closed limb, and 6 the barometric reading, then the tension of the 
vapour, e, for the observed temperature ¢, is— 


ex=b+a—i. 


From a number of observations at different temperatures a series of 
tensions may be deduced, and from these the tension at 760 mm. may 
be calculated. M. M. P. M. 


Absolute Boiling Points. By A. Lapensure (Deut. Chem. Ges. 
Ber., xi, 818—822).—A glass tube, from 1 to 4 mm. diameter, is half 
filled with the liquid to be experimented with, the air is carefully ex- 
pelled, and after the tube has been sealed at the blowpipe, it is heated 
in a Bunsen’s thermostat. The temperature is read off at a safe dis- 
tance by means of a telescope, and the point at which the distinction 
between liquid and vapour ceases, or the point on cooling when a 
mist begins to form, is regarded as the absolute boiling point. The 
absolute boiling point of sulphur dioxide was found to be 157—161°, 
that of chlorine 148°, and ether 196°. 

The critical point may be exhibited to a class by heating sulphur 
dioxide in a closed tube in aniline vapour. The experiment can be 
watched through a telescope or opera glass. W. C. W. 
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A Lecture Experiment and a Means of Quickly Evapora- 
ting Large Quantities of Liquid. By J. Bruanate ui (Gazzetta 
chimica italiana, viii, 16—21).—If water be heated in a tubulated re- 
ceiver, with the neck placed vertically, and the tubulure closed until it 
boils equably and regularly, on opening the tubulure the column of 
vapour issuing from the vertical neck is greatly increased, and the 
' liquid ceases to boil, the temperature sinking to 86—88°, if the source 
of heat be not too intense. Notwithstanding the diminution of tem- 
perature, the amount of liquid evaporated is largely increased (by about 
50 per cent.), from the current of air carrying off the vapour as rapidly 
as it is formed. 

By using large tubulated receivers with wide and long necks, and a 
good source of heat, very large quantities of liquid may be evaporated 
in a comparatively short time. The liquid should be kept nearly on 
a level with the tubulure by allowing it to flow in from a ee 

C. E. G. 

On the Differences of Affinity of Chlorine, Bromine, and 
Iodine as Multiples of the same Constant. By R. Rinimann 
(Ann. Phys. Chem. [2], iii, 461—464).—According to Thomsen, the 
quantities of heat given out in analogous chemical processes are either 
multiples of the same constant, or their differences are multiples of the 
same constant.. This is very often found to be true, but often—pro- 
bably through variations in the physical conditions—it is not the 
case. Itis to be expected, when soluble compounds are formed, the 
constituents of which are themselves soluble in water without decom- 
position, that these variations of physical condition are most nearly 
compensated. Such compounds are formed by the union of the halo- 
gens with hydrogen and metals in water, the reaction being repre- 
sented by K + Cl + #H,0, where‘z is very large. 

From Thomsen’s numbers it appears that, except in the case of gold, 
the substitution of one atom of bromine for one atom of chlorine dis- 
engages 10,940 heat-units, and that the substitution of one atom of 
iodine for one atom of chlorine disengages 26,150 units. Now 10,940 
= 2 x 5,350 nearly, and 26,150 = 5 X 5,350 nearly. From this it 
appears that the difference of the heats disengaged by chlorine and 
bromine is two-fifths of the difference of the heats disengaged by chlo- 
rine and iodine. The actual numbers for the various compounds do 
not stand in any simple relation to each other. 

It may be noticed that two numbers frequently recurring in thermo- 
chemistry bear nearly a simple proportion to 5,350. We have 18,725 = 
i x 5,350, and 13,375 = & x 5,350, and these are numbers which 
have been observed by Thomsen as fundamental numbers. 

i F. 


Relative Affinities and Reciprocal Displacements of Oxygen 
and the Halogen Elements in Metallic Compounds. By Brr- 
THELOT (Compt. rend., lxxxvi, 628—634).—This is a note to show that 
if the reactions of the different halogens and of oxygen are compared, 
and their reciprocal displacements studied, these depend, not on the 
type or atomic formula of the compound formed, but on the quantities 
of heat disengaged in the direct combination of the metals with each 
of the elements compared. 
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The following table gives the quantities of heat disengaged by each 
of several metals when united with oxygen, chlorine, gaseous bro- 
mine, or gaseous iodine, to form anhydrous compounds solid at 
ordinary temperatures :— 

0. Cl. Br. I. 

*69°8 104°6 99°0 85°2 

: 97°7 90°6 741 

848 75°6 59°1 
Strontium 92°3 83°5 67:0 nearly 
Magnesium +745 nearly 75°5 70°0 nearly 54°0 nearly 
Manganese +47°4 nearly 56°0 50°0 nearly 36:0 nearly 
[ron (protosalts).. 34°1 nearly 41:0 50°0 nearly 36°0 nearly 

Zine 42:7 48°6 43°6 29°6 

32'8 46°6 41°7 27°5 

41°4 36°2 25°2 

32°9 29°0 21:7 

Mercary...... soos ’ 31°6 29°3 22°6 

Silver , 29°4, 26°7 19-2 


According to this theory, if one of the four elements at the heads of 
the columns has a greater heat of combination with a metal than 
another of the four, it should replace it on combination with that 
metal. In every case in the table, the heat of combination of the 
metals with chlorine is greater than that with oxygen, and we should 
therefore expect that chlorine will always replace oxygen. This is 
verified by experience. The apparent exceptions, as in the case of 
manganese, where the chlorine may be displaced by oxygen, can be 
explained by the formation of oxides not equivalent to the chlorides 
decomposed. Gaseous bromine should also decompose nearly all the 
oxides. This usually occurs when the oxides are heated in the vapour 
of bromine. As with chlorine, the opposite reactions occur in certain 
cases, and even more easily. This we should expect, from the fact 
that the heat disengaged by bromine is always less than that disen- 
gaged by chlorine. With zinc, however, the numbers for bromine and 
oxygen are nearly equal. Accordingly we have the fact that a current 
of dry oxygen only incompletely displaces the bromine in ZnBr.. The 
iodides furnish the best test of the theory, as their numbers are some- 
times greater and sometimes less than those for the other corresponding 
compounds. With potassium and sodium, iodine should displace 
oxygen. This Gay-Lussac observed to take place at a dull red heat, 
although at a lower temperature the inverse reaction holds good, 
and iodate and periodate are formed. This is in accordance with 
theory, for the heat disengaged by the formation of the iodate from 
the iodide is greater than the difference between the numbers for the 
oxide and iodide, so that it goes to assist the displacement of some of 
the iodine by oxygen. With the metals of the alkaline earths oxygen 
displaces iodine, in confirmation of the theory. With lead and copper 
the numbers for the oxide and iodide are nearly equal, and here are 

* This number includes the formation of the hydrate and its union with water 


= 8 or 10. 
t This number includes the formation of the hydrate = 1:2 to — 1°4. 
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found phenomena of equilibrium and dissociation, either element 
being able to replace the other according to their relative proportion. 
Iodine, as it should from the heat equivalent, easily displaces oxygen 
in combination with mercury and silver. The opposite reaction has 
not yet been observed. J. H. P. 


Action of Oxygen on the Haloid Compounds of Tin, Silicon, 
and Boron. By BrertHeLor (Compt. rend., lxxxvi, 920—926).—In 
the formation of stannous oxide from its elements, 34°5 heat-units are 
evolved, and in the production of stannic oxide 67°6 units. In like 
manner the formation of stannous chloride produces 40:4, and stannic 
chloride 63°6 units. From these data we may conclude that oxygen 
will displace chlorine from stannous chloride if stannic oxide result, 
but that it will not decompose stannic chloride, inasmuch as the heat of 
formation of both compounds is almost identical. As the result of 
experiment, the former reaction was found to proceed according to the 
equations— 


2SnCl, + O. = SnCl, + SnO, and 2SnO + Cl, = SnCl, + Sn0O,, 


while a negative result was obtained in passing oxygen and stannic 
chloride through a red-hot porcelain tube, as theory had predicted. 

It is true that Weber has stated that at a very high temperature 
chlorine is evolved by the action of SnO, on SnCk, but the author ex- 
plains this by supposing that at such temperatures there is a tendency 
in the oxide to dissociate, when the formation of even a small quantity 
of stannous oxide would immediately entail the liberation of free chlo- 
rine. From considerations similar to the above, oxygen would be ex- 
pected to displace bromine and iodine from the corresponding stannous 
and stannic salts. This conclusion was confirmed by experiment. 

The data obtained in the investigation of the thermometric values of 
silicon and boron compounds also suggested theoretical results which 
it was found possible to carry out in practice. Oxygen ought in every 
instance to displace the halogens from their combinations with these 
elements, since the heat evolved in the union of silicon and boron with 
the halogens is much less than that evolved in their union with 
oxygen. 

As a fact, silicon iodide takes fire in air, and Troost and Haute- 
feuille have shown that both silicon bromide and chloride, and boron 
bromide and chloride are decomposed when passed with oxygen 
through a red-hot tube, various oxy-compounds being formed, together 
with silica and boric anhydride in smaller proportion. J. W 


Suspension, Solution, and Chemical Combination. By W. 
Duruam (Chem. News, xxxvii, 47).—Some time ago the author made 
some experiments on suspension of clay in water, in acid, and in saline 
solutions, which led him to experiment on various solutions, the results 
being very interesting, aud promising to open up a line of research 
likely to lead to important facts as to the laws of solution and chemical 
affinity. The following conclusions may be drawn from the experi- 
ments undertaken :— 
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1. There seems to be a regular gradation of chemical attraction, 
from that exhibited in the suspension of clay in water up to that ex- 
hibited in the attraction of sulphuric acid for water, which we call 
chemical affinity. 

2. That chemical combinations, solutions, and suspension differ 
only in one degree, and are manifestations of the same force, and defi- 
nite chemical compounds are just the points where the affinity exerts 
force enough to hold an exact number of atoms with a certain 
strength. 

3. The attraction of chemical affinity is not, in every case at least, 
exhausted when a definite compound is formed, but has sufficient 
power left to form solution or suspension compounds. 

4. If chemical combination and solution are due to the same force, 
then solution will loosen the combination by spreading the affinity, 
and possibly there may be a rearrangement of the soluble matter and 
the solvent, analogous to what is known to take place when two salts 
having different acids and bases are mixed. 

If these views prove to be correct, the author believes them to be 
able to explain many phenomena at present obscure. D. B. 


Atomic Volume and Specific Gravity of Organic Com- 
pounds (continued). By R. Hermann (J. pr. Chem. [2], xvii, 
49—68).—This is a continuation of a former paper (7ibid., xiii, 365, and 
this Journal, 1876, ii, 496). 

Atomic Volume and Specific Gravity of some Ketones.—The ketones of 
the hydrocarbons of the methane series consist of compounds which 
contain two univalent radicles, held together by the bivalent carbon- 
CO 
12/7 

The radicles maintain the same atomic volume in the ketones as in 
the uncombined state. 


monoxide 


[7° . Other ketones are— 


Cal. Obs. 
Name. » At. wt. At. vol. Sp. gr. Sp. gr. 


Kthyl-ketone a = 86 105°0 0°819 0°815 


Methyl-propyl- C H; - 
ketone = an 2 2 86 105:0 0819 0-807 


Haloid Compounds of the Ketones.—In the substitution of hydro- 
gen atoms of the ketones by the halogens, the latter assume the atomic 
Cl Br I 
0875’ 17125 
When acetone is exposed to the action of chlorine gas, ortho- 
H, Cl CO_ CH, Cl — 
110875 12 1108 “PS 


volumes, , in the ortho-compounds. 


dichloracetone is formed, c 


1°236. 
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Phosphorus pentachloride acts upon acetone with formation of two 
different compounds— 
(a.) Para-dichloracetone, S _ yes = ue = Sp. gr. 1°47. 


(b.) Meta-dichloracetone, om a a a Sp. gr. 


1°827. 

The atomic volume of (a) is 78°16, of (6) 63°14. 

By the energetic action of phosphorus pentachloride on acetone, 
therefore, not only is the oxygen of the carbonic oxide replaced by 


Cl but the atomic volume of the carbon is condensed from 


—s to oar As, however, the grouping of the elements of the acetone 


remains unaltered, meta-dichloracetone when heated with water at 
180° re-forms acetone, the carbon changing its atomic volume by the 
, C C C Cl 

bsorpt f heat f ae ae 
absorption of heat from O33 to T° 2" 9-33 0-33 
the elements of water becoming converted into . S. This process in- 
dicates a method of condensing the atomic volume of C, and restoring 
it again to its normal state without destroying the original constitution 


of the organic compound. 
Atomic Volume and Specific Gravity of the Aldehydes.—In the for- 


mation of acetaldehyde from ethane alcohol, Ts is converted into 


by exchange with 


O 
3 with absorption of heat. This large atomic volume of oxygen ex- 


plains the unstability of these compounds. 

Acetal is formed by the combination of acetaldehyde with two 
atoms of ethane-alcohol and separation of one atom of water. Its 

C, Hu O, 

075 1 2° 

The oO of the aldehyde and vot the alcohol become changed into 
? of the ethal and + of water, while five units of heat are absorbed 
by the ethal and one is set free. 

Phosphorus pentachloride reacts on acetaldehyde with formation of 


formula is 


orthaldehyde chloride Os He — , which must not be confounded 
0°75 1 U75 
1 C,H, Ch 
wth TT O78 


The atomic volumes of aldehyde, paraldehyde, acetal, and aldehyde 
chloride are respectively 56 : 44°75 : 14475 : 81. 


Magnitude of the Atomic Volume of the elements contained in Organic 
Compounds, and the varying Valency of Carbon.—The only elements 
concerned are H, OC, O, N. 
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The atomic volume of hydrogen does not vary, and it is 


65 = 3 
Hence it follows that the atomic volume of water being 18, the 


normal atomic volume of oxygen (9) is 5°0, for 2 X 65 = 13, 


1 
and 18 —13= 5. 
From the specific gravity of liquid ammonia, 0°629, it follows that the 


atomic volume of ammonia is 620 = 27, and therefore the normal 


atomic volume of nitrogen is 7°5, for 3 xX 65 = 19°5, and 
27 —195 = 7°5. 
Carbon possesses the peculiarity of not being able to exceed the 


atomic volume of ¥ = 7°5. 


Normally carbon S is possessed of four affinities, but these may be 


reduced by pairing. 


The following modifications have been observed, oar ~ bivalent ; 


© quadrivalent © bivalent; © univalent; € univalent ; ~ uni- 


” 0°875 


valent. 


In addition to these there are the inorganic carbons, graphite, 


C 
0°66 


and diamond, the valency of which is yet unknown. 


C 
0°44, 
The atomic volume of oxygen in organic compounds varies between 


-; and . : is found in the aldehydes ; + in the ethers and fatty 


acids ; — in the alcohols ; 2 in water and metallic oxides of the for- 


mula RO; ~ in the hydroxy] of the alcohols of the higher acids, and 


in the oxybenzoic acids. 


N N. 


The atomic volume of nitrogen varies between 5 wad is 


3 033° 3 


contained'in liquid cyanogen and prussic acid. 7 8 found in ammonia 


and several other compounds. om occurs in urea. The facility ‘with 
which nitrogen takes up varying quantities of latent heat and parts 
with it again gives it peculiar properties, which are important from a 
physiological stand-point. 3 is contained in the poisonous prussic 
acid, and possibly in the poisonous alkaloids. In urea, which contains 


0-33 ; the power of nitrogen to support animal life is exhausted ; 
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but urea promotes vegetable life, and becomes converted into 


» . a 
ammonium carbonate, which contains T 


Atomic Volume and Specific Gravity of the Hydrocarbons of the 
Ethylene Series, and some of their Derivatives.—Since ethylene has the 


formula 7 Li its homologues being compounds of C: 9 with the 


. Ss 
bivalent 7 = have the general formula C, =. 
The hydrocarbons of this series produce condensation of the 
halogens to a greater extent than those of the methane series; thus, 


Cl Br I 
07 11s’ © 
The following table gives a few of the ethylene series 


Cl, Br, I become («) in combination 
CL Br I 
1 125 05° 
and their derivatives :— 


) on substitution 


Calculated. Observed. 
Name. Formula. At. wt. At.vol. Sp. gr. Sp. gr. 


Ethylene © # 28 0683 0-674 


Propylene G Hi 5 0°683 


Ethylene ’ . 

chloride . 1261 
Allylene 
chloride 


Ethylene 
alcohol 


Acrylic 1 Pe 09 0 
acid 
Allylene 
ether 


1141 


0°907 


0°816 


Atomic Volume and Specific Gravity of the Acetylene-hydrocarbons and 
their Derivatives.—These hydrocarbons fall into two groups— 

(a.) Polymeric acetylene-hydrocarbons. 

(8.) Substituted benzene-hydrocarbons. 

The polymeric acetylene-hydrocarbons are saturated compounds of 


the formula - i; The following table contains a few of them as 
well as some substituted benzene-hydrocarbons :— 


Calculated Observed 
Name. Formula. At wt. Atvol. Sp. gr. Sp. gr. 


€ 5 2% 28 O928 — 


Benzene ... © Hs "8 84 ~—s«0'928-—Ss(0'899 


Acetylene. . 


1 
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Calculated Observed 
Name. Formula. At. wt. At.vol. Sp. gr. Sp. gr. 


€, H,; — C H; . . . ¢ 
Se - + 92 1045 0°880 0882 
GH, _ O; H, 
11 0°66 1 

Benzene-haloids.—Orthochlorobenzene is formed when chlorine acts 
on benzene mixed with iodine, metachlorobenzene when iodine is not 
present. In the first case the chlorine assumes the atomic volume 

Cl 
0°875 
and meta-chlorobenzene are formed. 


The atomic volumes of bromine and iodine when they act on benzene 
Br O 
are - Tos" 
Substitution-product of benzene with NO,.—Nitrobenzene has the 
formula © Hs _ eS 
2 830 
Atomic weight, 123; specific gravity, 1°20; atomic volume, 102°5. 
Substitution-product with HO.—This is phenol, and the hydroxy] is 
O 


Toluene .. 


120 138°0 0672 


Cumene .. 


, in the second case the chlorine atoms are condensed, and para- 


Tis 
Substitution-product with CHO.—Benzoic aldehyde, the formula of 
€, 0) Hi 0 
12 


which is (= T 
Substitution products with CHO,.—-These are benzoic, toluic, mesi- 
tylenic, and cumic acids. 
The constitution of the first and last is as follows :— 


Calculated. 
Name. Formula. At. wt. At vol. Sp. gr. 
Shicado wild .(& : + + + 244 203-4 1-202 


. ° Gro Cs H.. O; 392 29 “ a 
Cumic acid .... (5 3) » ome 4+ 28 326 1-006 


Anilides—These compounds contain a peculiar modification of 


carbon —_ which is possibly the cause of their fine colours. 
‘OO 
Ethereal Oils of the Formula CjH,..—Oil of turpentine, terebene, 
oil of citron. The composition of oil of turpentine is given as— 


(3 Hy C, H, C =) H, €, *) os ( C, a) H, 
2 


_ _ + — or {— — —e ca 
ud 1 


Ti #@@ i 6 1 1 1 : 

Both formule correspond with 10 atoms of carbon, 16 of hydrogen, 
and 25 units of heat. 

The different distribution of the heat-units causes a difference in 
the grouping of the atoms, and hence a difference in the properties of 
the compounds, which are in other respects similarly —s 

*.  * 
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On the Velocity of Molecules. By F. Wicuter (Liebig’s 
Annalen, exci, 309—320).—The object of this paper is to show that 
the velocities of molecules, which hitherto have been arrived at only 
by mathematical developments of the theory of heat, may be deter- 
mined approximately by a purely empirical method, whereby at the 
same time theoretical results are subjected to the test of experiment. 

The method adopted by the author is based upon the proposition 
that the true specific heats of equal weights of different substances are pro- 
portional to the squares of the mean velocities of their molecules, which is 
a necessary consequence of the hypothesis that heat is nothing more 
than the vis viva of the smallest particles of bodies. Putting w and 
w, for the true specific heats of two substances, m and m, for their 
masses, and w and 2, for the velocities of their molecules— 

wiw=mu: Mm u;. 

When m = ™,, that is, when equal weights of the two substances 
are considered, w: w, = w?: u,. This formula is applicable to solids 
and liquids, as well as to gases. 

For example, the specific heat of platinum between 0° and 100° = 
0°0319. Assuming this to be the true specific heat between — 273° 
and 0°, it follows that 1 kilogram of platinum requires, in order to 
raise it from — 273° to 0°, 87085 units of heat, the mechanical 
equivalent of which is 8'7085 x 424 = 3692°4 kilogram-meters. This 
number, according to the above proposition, is the square of the mean 
velocity of the atoms of platinum at 0°: hence the velocity, u, = 
60°7 meters. The same calculation applied to other metals gives for 
palladium, « = 82°9; for iron, w = 113°8; for silver, w = 80°4 
meters. 

But the squares of the velocities of the atoms at equal temperatures 
are inversely proportional to their masses, or the velocities are propor- 
tional to the square roots of the masses, and therefore to the square 

P 2 
roots of the atomic weights, so that u = mi. Hence the velocity 
My, 
of the platinum atom may be calculated from that of the palladium 
atom. Thus, ssubtituting for w the velocity of the palladium atom as 
calculated above (82°9 meters), and for m and m, the atomic weights 
of palladium (106°5) and platinum (197°4), the velocity, wu, of the 
platinum atom is found to be 60°8 meters. Similarly, taking iron 
(w = 113°8 meters, m = 56) and silver (w = 80°4, m = 108) instead 
of palladium, the velocity of the platinum atom = 60:4 and 59°6 
meters respectively. 

These examples serve to show that it is possible to deduce approxi- 
mately the mean specific heat of ice between — 273° and 0° from that 
of a metal, such as platinum, whose specific heat at known tempera- 
tures varies but slightly. Thus, from the velocity of platinum at 0° 
(60°7 meters), the atomic weight of platinum (197°4), and the 
molecular weight of water (9), the velocity of the ice molecule at 0° 

-b2 
is found to be 2845 meters, But >> = 191-06 is the number of 
units of heat required to raise a kilogram of ice from — 273° to 0°; 
whence it follows that the mean specific heat of ice = 0°7. The total 


INORGANIC CHEMISTRY. 643 


heat required to convert a kilogram of ice at — 273° into steam at 
100° will therefore be as follows :— 


To heat the ice from — 273 to 0°.... 191°06 units 


MUU osbecechcceddsnsee 79°25, 
To heat the water from 0° to 100° .. 100°50_,, 
To evaporate the water......... -+- 53650 ,, 


Total .. 907°31 ,, 
The mechanical equivalent of this heat is 907°31 x 424 = 384699°44 


kilogram-meters. Now, since it is a matter of indifference, as regards 
the amount of work done, whether a kilogram of water moves as a 
whole in a given direction and with a certain velocity, or whether 
each separate molecule moves in any direction with the same velocity, 
the number 384699°44 is the square of the velocity of the molecule of 
steam at 100°: hence the velocity, , is 620°2 meters. Clausius gives 
for the velocity of steam at 0°, 614 meters, which according to the 
author corresponds to a velocity at 100° of 626°94 meters, a number 
differing but little from that found above. 

On the same principle the author has calculated the heat of evapora- 
tion of mercury (70°61 units), the heat of liquefaction of bromine 
(27°59 units), and the mean specific heat of liquid iodine (0°17). 

J. 


Naumann’s Method of Determining Molecular Weights. 
By H. Kopp (Deut. Chem. Ges. Ber., xi, 689—692).—This is a paper 
continuing the controversy as‘to the significance of Naumann’s distil- 
lation method (this volume, 47, 138, 263, 283). Naumann himself 
considers that the molecular weights rather than the vapour-densities 
of bodies are determined, and this notwithstanding that Horstmann 
affirms the contrary (this volume, 467). 

The author believes that the method gives, for the two liquids, if 
their vapour-tensions at the temperature of distillation are known, 
only the relation between their vapour-densities as they exist in the 
mixed vapour. He refers at some length to a paper by Wanklyn 
(Proc. Roy. Soc., xii, 534; Ann. Chem. Pharm., exxviii, 328), and one 
by Berthelot (Compt. rend., lvii, 430; Ann. Chem. Pharm., exxviii, 
321) on this subject. T. C. 


Inorganic Chemistry. 


Amidosulphonice Acid. By E. Beretiunp (Bull. Soc. Chim. [2], 
xxix, 422—426).—The author has succeeded in preparing this acid by 
decomposing (1) the basic barium salt, or (2) the barium and mercury 
salt of imidosulphonic acid with dilute sulphuric acid, and boiling the 
product with baryta-water. The reactions are thus represented :— 
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1. N,Ba,(SO,); + H,SO, =: BaSO, + 2[Ba(SO,),NH]; 
Ba(SO;),.NH + H,0'= NH,SO,;H + BaSQ. 


2. N,HgBa.(SO;), + 2H,SO, = 2BaSO, + N.HgH,(SO;),; 
N2HgH,(SO3), + 2H,0 = 2NH.SO;H + H.S0O, + HgS0Q,. . 


Pure amidosulphonic acid is best obtained by decomposing the silver 
salt with hydrogen sulphide, and evaporating the solution over sul- 
phuric acid. It forms large transparent crystals, which are anhydrous 
and permanent in the air, and may be heated to 190° without under- 
going decomposition. It dissolves easily in water and with difficulty’ 
in alcohol. The aqueous solution may be heated to the boiling point 
without alteration, but the acid is converted into acid ammonium sul- 
phate on prolonged boiling. This reaction takes place more rapidly in 
presence of hydrochloric acid, and is determined at once by addition 
of potassium chlorate or nitrous acid, even in the cold. The aqueous 
solution dissolves iron and zinc, evolving hydrogen, and forming the 
corresponding amidosulphonates. It gives no precipitates with barium 
hydrate, but when heated with hydrochloric acid and barium chloride, 
it gradually deposits barium sulphate; whilst with potassium chlorate 
and hydrochloric acid in presence of barium chloride, it gives at once 
_ & precipitate of barium sulphate on being heated. These reactions 
are characteristic of the acid. 

The salts of amidosulphonic acid are all soluble in water, but inso- 
luble in alcohol, and generally crystallise well. Their solutions may 
be heated to ebullition, without alteration. The salts containing water 
of crystallisation undergo decomposition at 100°, yielding sulphates; 
the anhydrous salts are stable at higher temperatures. The salts of 
the alkalis give off ammonia at 160—170°, being converted into salts 
of imidosulphonic acid. The following have been analysed :— 

Potassium salt, NH,SO;K.—Obtained by double decomposition of 
the barium salt and potassium sulphate. Rhombic tables. 

Sodium salt, NH,SO;Na.—Very soluble needles. 

Lithium salt, NH,SO;Li.—Long, deliquescent needles. 

Ammonium salt, NH,SO;NH,.—Large, deliquescent tables, melting 
without decomposition at 125°. 

Thallium salt, NH,SO;T1.—Long, brilliant prisms. 

Silver salt, NH,SO,Ag.—Long, hard prisms, dissolving in 15 parts 
of water at 19°, and blackening in the light. 

Barium salt (NH,SO;).Ba.—Fine, long prisms, soluble in three parts 
of water at the ordinary temperature. 

Strontium salt (NH,SO;).Sr + 4H,0.—Large, well-formed prisms, 
more soluble than the barium salt. 

Calcium salt (NH,SO;),Ca + 4H,0.—Thin lamine, very soluble. 

Lead salt (NH2SO;)2Pb + H,O.—The most soluble of the amido- 
sulphonates. Small needles, not deliquescent. 

Nickel salt (NH,SO;),Ni + 3H,0.— Clusters of emerald-green needles, 
very soluble. 

Cobalt salt (NH,SO;).,Co + 3H,0.—Stellate groups of red needles. 

Manganese salt (NH,SO;).Mn + 3H,0.—Crystalline, rose-red mass ; 
very soluble. 


Zine salt (NH2S0;).Zn + 4H,O.—Radiated crystalline mass. 
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Cadmium salt (NH,SO3),Cd + 5H,0.—Very soluble microscopic 
tables. 

Copper salt (NH,SO;).Cu + 2H,O.—Blue needles and long tables, 
less soluble than the preceding salts. 

The magnesium, aluminium, and uranium salts are very soluble. 
The ferric salt is resolved on evaporation into basic salt and free 
acid. J. R. 


The Flame Reaction of Boric Acid as a Lecture Experi- 
ment. By H. Giim (Deut. Chem. Ges. Ber., xi, 712—713).—A regu- 
larly tinted and beautiful green boric acid flame is best obtained by 
passing the vapour of boric ether through a kind of Bunsen burner, 
made by enclosing a small, narrow, glass tube in a vertical one, so that 
the gas may mix with air previous to ignition at the upper end of the 
tube. The same result is obtained by allowing the vapour of the ether 
to pass through an ordinary Bunsen burner, the tube of which is 
heated to avoid condensation. For qualitative analysis it is most con- 
venient to use a smali flask, provided with a cork, through which passes 
a short, drawn out glass jet, a wider tube being placed over the latter, 
and the gas ignited at the top. After the addition of hydrochloric 
acid, very small quantities of boric acid may be detected by this 
means. z. ©. 


Crystallisation of Silica in the Dry Way. By P. Havrt- 
FEUILLE (Compt. rend., lxxxvi, 1133).—G. vom Rath in 1868 dis- 
covered in trachyte a new form of crystallised silica, which he called 
tridymite, and Rose subsequently found that when amorphous silica 
was kept for some time in fused microcosmic salt, it was converted 
into tridymite. The author in this paper shows that an alkaline tung- 
state may be advantageously substituted for microcosmic salt. 

When amorphous silica is kept for some hours in tungstate of soda, 
at the melting point of silver, itis converted into tridymite, but if the 
temperature rises above 100° C., the silica is attacked by the alkaline 
tungstate, forming a silicate, which, when the temperature falls again, 
is reconverted into tridymite. . C. W. W. 


Behaviour of Phosphorus with various Metallic Solutions. 
By R. BorraeR (Chem. Centr., 1878, 208).—Pure phosphorus pre- 
cipitates gold, copper, and palladium from solutions of the salts of these 
metals ; silver is thrown down as phosphide, whilst platinum, uranium, 
nickel, iron, zinc, cadmium, and cobalt are not precipitated by phos- 
phorus. M. M. 


Vapour-density of Ammonium Sulphide. By G. Sater 
(Compt. rend., lxxxvi, 1080).—No contraction takes place when sul- 
phuretted hydrogen and ammonia gas are mixed together, at a tem- 
perature of 80°; this shows that the statement that a molecule of 
ammonium sulphide in the state of vapour occupies the same volume 
as an alcoholic sulphide is incorrect. The apparatus employed is fully 
described. W. C. W. 
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Composition of Ancient Glass and Crystal. By E. Prticor 
(Ann. Chim. Phys. [5], xiii, 271—283).—It is generally stated that 
the glass manufactured by the ancients was prepared from the same 
materials as are used at the present time. Such is not, however, the 
author’s opinion; common glass and lead crystal had formerly a com- 
position very different from that of more recent date. Three ingredients 
are now employed in the manufacture of glass, namely, silica, soda, 
and lime. Bohemian glass has potash substituted for the soda. But 
with antique glass only two substances were employed, sand and an 
alkaline flux. Many old recipes are given, but no mention is made of 
lime ; this substance, however, is generally present, and was probably 
introduced accidentally with the flux or the sand. Analyses of various 
selected specimens of ancient glass, chiefly from Autun, of about the 
llth century, gave:—Silica, 660—70°9; lime, 5°8—7-9; alumina, 
oxides of iron, and manganese, 2°8—5°7; soda and potash, 16°7—24:7. 
The presence of soda together with potash, indicates that the ash of 
seaweed was used as a flux. Lime has only recently been employed in 
the manufacture of glass. Window glass analysed by Dumas 35 years 
ago contained only 3°8 per cent. of lime. Water and chemical reagents 
have considerable action upon ancient glass. A well made glass at 
the present time contains 12—15 per cent. of lime; the alkalis are 
contained in almost equivalent proportions. These data furnish a 
ready method for distinguishing modern from ancient glass. 

Lead Crystal—Very old specimens of glass are found to contain 
lead, but the author does not regard them as real crystal. This mate- 
rial is of modern manufacture, introduced by the English, under the 
name of “ flint-glass.” R. C. W. 
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The Equivalent of Gallium. By Lzcog pe BoisBaupDRAN 
(Compt. rend., Ixxxvii, 941—943).—The equivalent was determined 
—1l. By igniting gallium-ammoniumalum. 2. By igniting the nitrate 
obtained from a known weight of metal. 

The alum was prepared from metallic gallium, and was freed by 
repeated crystallisation from the traces of copper and zinc which this 
element is apt to contain. 3°1044 grams gave on ignition 0°5885 of 
oxide, the composition of the latter corresponding with that of the sul- 
phate originally present; from these numbers the equivalent 70°032 is 
deduced. 

The metal used in the preparation of the nitrate did not show in the 
spectroscope any lines foreign to gallium. ‘4481 gram yielded after 
conversion into nitrate and ignition, 0°6024 gram of oxide, which gives 
the number 69°698 for the equivalent. 

The mean of these two experiments, 69°865, may be taken as a fair 
approximation to the truth, considering the small quantity of material 
at the disposal of the operator. 

The author points out the coincidence which exists between the 
experimental equivalent and the numbers which he has calculated 
from theoretical data for a body intermediate between aluminium and 
indium. The maximum theoretical equivalent would be 69°97; the 
minimum, 69°66; and the mean, 69°82; the latter, as will be seen, 
scarcely differs from that actually obtained; it is, however, a little 
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higher than that adopted by Mendelejeff, for the element which in his 
classification should correspond with gallium. J. W. 


Compounds of Didymium and Lanthanum. By F. Fruricus 
and F. Smuira (Liebig’s Annalen, cxci, 331—366).—The authors have 
prepared and analysed a large number of salts of didymium and lan- 
thanum, which they regard as triatomic metals, in accordance with the 
specific heats determined by Bunsen and Hillebrand (Pogg. Ann., 
clviii, 71). They obtained from cerite a mixture of the oxides of the 
metals, from which by further treatment pure didymium and lantha- 
num salts were isolated. No process for the complete separation of 
the two elements has yet been discovered. The methods adopted by 
the authors are given in detail. 

Dipymium Compounps (Di = 144).—Chloroplatinate, 

2DiCl;.3PtCh.24H,0. 
Obtained by mixing concentrated solutions of didymium chloride and 
platinic chloride. Very fine orange-coloured tables. 

Chloro-aurate, 2DiCl;.3AuC];.21H,0.—Brilliant yellow tables, very 
hygroscopic and deliquescent. 

Oxychloride, DiOCl.—Obtained by heating didymium oxide in 
chlorine. Resolved by boiling with water into hydrate and chloride. 

Didymium and Zine Bromide, 2DiBr;.8ZnBr,.36H,0.—Reddish- 
brown needles, very hygroscopic, taking up water even from calcium 
chloride. 

Didymium and Nickel Bromide, 2DiBr;.3NiBr,.18H,0.— Small 
brownish crystals, which rapidly absorb water from the air. 

Didymium and Zine Iodide, 2Dil;.3Zn1,.24H,0.—Small yellowish 
needles, very hygroscopic. 

Fluoride, 2Di¥;.(HF');—Thrown down as a gelatinous precipitate 
on adding hydrofluoric acid to a solution of didymium sulphate. Over 
the water-bath it dries up to a transparent rose-coloured mass. 

DisO,.—An oxide having this composition was obtained as a 
chestnut-brown powder by decomposing the nitrate at a gentle heat, 
and then heating the residual oxide to low redness in a current of 
oxygen. It dissolves in nitric acid, giving off oxygen. 

Sulphide, Di,S;—A yellow or brownish substance, obtained by heat- 
ing the oxide in vapour of carbon bisulphide. It dissolves easily in 
acids, giving off hydrogen sulphide. 

Nitrate, DiO3(NQz)3.6H,0.—Large violet crystals having this com- 
position are obtained by dissolving the oxide in nitric acid and evapo- 
rating the solution over sulphuric acid. The salt absorbs water from 
the air, becomes anhydrous at 200°, and melts without decomposition 
at 300°. It dissolves easily in alcohol. Forms crystalline compounds 
with other nitrates. 

Didymium and Zine Nitrate, 2DiO;(NO-z);3.3Zn0,(NO,),.69H,0.— 
Deliquesces extremely rapidly in the air. 

Didymium and Nickel Nitrate, 2DiO;(NO,)3.38Ni0.(NO,)2.36H,O.— 
large bright-green tables, hygroscopic and very easily soluble in 
water. 

Didymium and Cobalt Nitrate, 2Di0;(NO,)3.3C00.(NO,)2.48H,0.— 
Dark-red crystals, obtained with great difficulty. oe 

& 
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Hypochlorite, Di(OC1)3.—-Obtained by passing chlorine into water 
in which didymium hydrate is suspended. Thin nearly colourless 
tables, dissolving sparingly in water, but easily in strong acids. 

Basie Sulphate [Di.(OH)s]2.(SO.)3— Ammonia added to the neutral 
sulphate throws down a gelatinous precipitate which dries up to a 
mass having this composition. The salt is insoluble in water, but 
easily soluble in acids. 

Neutral Sulphate, Di,(SO,);.—This salt crystallises from strongly 
acid solutions in rose-red crystals containing 6H,O, and from neutral 
saturated solutions on slow evaporation in crystals containing 9H,0. 
The latter give off two-thirds of their water at 200°. 

Selenate, Di,(SeO,)3.6H,O.—Fine rose-red prisms, very easily soluble 
in water, obtained by evaporating a solution of the oxide in selenic 
acid. 

Selenite, Di,(SeO;)3.6H,O0.—Obtained as a gelatinous precipitate on 
adding alcohol to a mixture of concentrated solution of didymium 
nitrate with selenious acid. 

Phosphate, DiPO,..H,O0.—Obtained by boiling solutions of didymium 
with phosphoric acid, or by adding trisodium phosphate to didymium 
sulphate. Insoluble in water ; soluble in acids. 

Triphosphate, Di,(HO;PO)3.—Precipitated from the sulphate by 
disodium phosphate. 

Pyrophosphate, Di,(H,0,P,0s)3.—Precipitated by neutral sodium 
pyrophosphate from acid solutions of didymium. Soluble in excess of 
the precipitant. 

Metaphosphate, DiO;(PO2);.—Rose-red powder, precipitated by 
sodium metaphosphate from didymium sulphate. 

Arsenate, Di,H.O;.AsO)3;.—Pale-red precipitate thrown down by 
disodium arsenate from didymium sulphate. Insoluble in water. 

Phosphite, Di,(O2.PHO);.—Precipitated from solutions of didymium 
by disodium phosphite. 

Arsenite, Di(O,.AsHO);.—A white granular powder, insoluble in 
water, formed by boiling didymium hydrate with aqueous solution of 
arsenious acid. 

Chromate, Diz(O.CrO,)3—A yellow granular powder, precipitated 
by potassium bichromate from didymium sulphate. Dissolves sparingly 
in water, easily in dilute acids. 

Manganate, Di,(O..MnO,);.—Formed by heating didymium nitrate 
with manganese dioxide. Black powder, insoluble in water, soluble 
with dark-red colour in sulphuric acid. 

Permanganate, Di(MnO,);.21H,0.—Deposited from a mixture of 
potassium permanganate and didymium sulphate on standing. Red- 
dish-brown crystalline powder, sparingly soluble in water. 

Borate, Di,(0,B,0;)3—Thrown down as a white gelatinous precipi- 
tate on adding sodium borate to a solution of didymium sulphate. 
Insoluble in water. 

Molybdate, DiH;0,(MoO,);.—Obtained as a pale-red gelatinous 
precipitate by adding ammonium molybdate to solutions of didymium. 

Tungstate, Di,(O.WoO0,);.—Precipitated by disodium tungstate from 
didymium sulphate. Gelatinous precipitate, drying up to a rose-red 
mass, insoluble in water. 
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Lanroanum Compounns (La = 139:2).—The following bodies were 
obtained in the same manner as the corresponding didymium com- 

ounds, which in general they closely resemble. 

Chloroplatinate, 2LaCl;.3PtCl,.24H,0. 

Chloro-aurate, 2LaCl3;.3AuCl;.21H,0. 

Oxychloride, LaOCl.—When boiled with water containing didymium 
oxychloride in suspension, it is gradually converted into lanthanum 
chloride. 

Lanthanum and Zinc Bromide, 2LaBr;.3ZnBr,.39H.0 (?). 

Tanthanum and Nickel Bromide, 2LaBr.;.3NiBr2.18H,0. 

Lanthanum and Zine Iodide, 2al;.3Zu1,.27H,0. 

Fluoride, 2LaF;.(HF)3. 

Sulphide, La.S8s. 

Lanthanum and Zine Nitrate, 2la0;(NO,);.8Zn0(NO,)2.69H,0. 

Lanthanum and Nickel Nitrate, 2La03;(NO,)3.3Ni0(NO,)2.36H,0. 

Basic Sulphate, [La,(OH)s]|2(SOx.)s. 

Neutral Sulphate, La,(SO,)3.6H,0. 

Selenate, Laz(SeO,)3.12H,0. 

Selenite, La,(SeOs;)3.9H,0. 

Phosphate, LaO; PO. 

Pyrophosphate, La,(H,0;.P20s)s. 

Triphosphate, Lia,( HO ;.POs)s. 

Metaphosphate, LaQ;.(PO2)s. 

Arsenate, La,(HO;AsQO)3. 

Phosphite, La,(O2,.PHO);. 

Arsenite, La,(O,AsHO));. 

Chromate, La,(O2CrO,)s. 

Manganate, La,(O,MnO,);. 

Permanganate, LaO;(MnO3)3.21H,0. 

Borate, La,(O2B,05)3. 

Molybdate, LaH;0,(MoO,);. 

Tungstate, La,(O2W Oz)s. 

Cyanide, La(CN);.—Obtained as a gelatinous precipitate by adding 
potassium cyanide to a solution of lanthanum sulphate. Forms double 
salts with other cyanides. J. R. 


Presence of Oxygen in Bessemer Metal. By S. Kern (Chem. 
News, xxxvii, 48).—The following experiment was made. 1000 
grams of the Bessemer metal, taken out of the retort just before the 
addition of spiegeleisen, was cast in a small cast-iron mould. The 
casting was divided into two pieces, one of them being hammered 
strongly in the heated state, whilst the other was allowed to cool. 
The two specimens were then tested for oxygen by the method for- 
merly described by the author. 

The following results were obtained :— 


Hammered specimen ..... 
Not hammered ditto 


The quantity of oxygen in steel naturally depends upon the time 
the blowing process is continued after the carbon of the metal in the 
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converter has been consumed. Britton found °76 gram of oxygen in 
steel. Such metal which may be called burnt steel, is of course not 
suitable for manufacturing purposes. D. B. 


Some Reactions of Silver Chloride and Bromide. By M. C. 
Lea (Am. J. Sci. [3], xv, 189—191).—The author’s former results, as 
also those of von Bibra, are confirmed : it is now established that the 
substance produced by the action of light on silver chloride is of a 
much more permanent character than that formed in the case of the 
other silver haloids, inasmuch as nitric acid decomposes the bodies so 
produced from silver bromide and iodide (with formation of silver, and 
ordinary silver bromide and iodide), but is without action on the sub- 
stance formed from silver chloride. 

The author finds that after five days’ action of strong sunshine on 
moist silver chloride, exposed in a thin layer and frequently stirred 
up, about one per cent. of the chloride is acted upon. The darkened 
chloride is not acted on by nitric acid sp. gr. 1°28 in the cold, so that 
it does not contain reduced silver, but as it is quickly whitened by 
aqua regia, it is probable that the darkening is due to the formation of 
a subchloride or oxychloride. By digesting the darkened chloride 
(precipitated in presence of hydrochloric acid) with nitric acid of 
sp. gr. 1:28, for 18 hours on the sand-bath, a perceptible amount of 
silver was dissolved. 

Darkened silver bromide was readily acted on by the same nitric 
acid ; after heating for some hours, complete decomposition of the 
darkened bromide had taken place. M. M. P. M. 


The Action of Sulphuric Acid on Platinum, By A.ScururErR 
KeEstTNER (Compt. rend., Ixxxvi, 1082).—In an attempt to manu- 
facture fuming sulphuric acid by heating acid sodium sulphate in an 
earthern retort, the inside of which was lined with platinum, 100 grams 
of platinum were dissolved in the production of 100 kilos. of acid, 
which is at the rate of 1 kilo. per ton. The metal was found to be in 
the residue. of sodium sulphate, in a state in which it was soluble in 
water. In the ordinary concentrating apparatus the amount of pla- 
tinum dissolved varies from 1 to 8 grams per ton of acid, containing 
94 to 99 per cent. of monohydrated acid. But by employing vessels 
which expose a comparatively small amount of surface to the action of 
the acid, the amount of platinum dissolved is reduced to 0:1—0'15 
gram per ton for ordinary acid, and to 1—1°5 grams per ton for 
very strong acid (98—99 per cent.). W. C. W. 


A New Compound of Palladium. By H. Sr. Craire Devitie 
and H. Desray (Compt. rend., lxxxyii, 926—928).—In order to 
recover the palladium from some mother-liquors of dipalladamine 
chloride (PdCl,.4NH;), they were treated with aqua regia in presence 
of excess of sal ammoniac. Instead of the well-known red double 
chloride, a very deep-red almost black precipitate was obtained, which 
closely resembled in appearance and solubility the double chloride of 
iridium and ammonium. 

An examination of the precipitate, and of the conditions under 
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which it was formed, showed that it contained only palladium, and 
that it could be easily obtained by treating with aqua regia the yellow 
palladamine chloride, PdCl,.2NH;. Analysis assigned to it the for- 
mula Pd,Cl;.4NH;, thereby showing it to be an ammonia derivative of 
an hitherto unknown chloride of palladium, the so-called sesqwi- 
chloride. 

The following equation doubtless represents its mode of formation, 
2(PdCl,.2NH3) + Cl, = Pd,Cl..4NHs3. 

The new salt is easily destroyed by heat, breaking up into hydro- 
chloric acid, sal-ammoniac, nitrogen, and metallic palladium. It is 
also decomposed by boiling water, with energetic evolution of nitrogen, 
the palladium being reduced to protochloride, of which a portion 
remains combined with the undecomposed ammonia. 

The formation of this salt is theoretically interesting, inasmuch as it 
shows that, with the exception of platinum, all the metals of this 
natural group can, under suitable conditions, furnish an intermediate 
chloride of the formula M.Cl,. J. W. 


Mineralogical Chemistry. 


Chemical Composition of Guanaguatite, or Selenide of 
Bismuth, from Guanaguato, Mexico. By J. W. Maturr (Amer. 
J. Sci. xv, 294).—This mineral has been examined by Castillo, Fer- 
nandez, Rammelsberg, and Frenzel, whose analyses left it doubtful 
whether sulphur was an essential constituent of the mineral, and 
whether it contained zinc. 

The author has analysed the mineral, and has obtained the following 
numbers :— 


Se. Ss. Bi. Al,O;. Fe03 SiO. 4H,0. 
31°64 0°61 59°62 2°53 trace 3°47 1:46 = 99°33. 


Zine was not found. It is stated that the gangue is galapectite; if 
this be the case, the pure guanaguatite must have the composition, 
Se = 34°33, S = 0°66, Bi = 65°01, which gives the atomic ratio of the 
selenium to the bismuth as very nearly 2:3. The mineral is, there- 
fore, a sesquiselenide of bismuth, with a small portion of the selenium 
replaced by sulphur. C. W. W. 


Note on the Crystallisation of Variscite. By A. H. Custer 
(Amer. J. Sci. [8], xv, 207).—The crystals usually occur in compli- 
cated groups, sometimes forming clusters of a sheaf form. The more 
common form is orthorhombic, showing the faces P, oPa, oP, 
and OP. The face oo Po is very small; oP is about the same size 
as P, so that the crystals may readily be mistaken for hexagonal 


prisms. The mineral is possessed of a very high lustre, resemblin 
that of beryl. M. M P. M. 
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Rhabdophane, a New Mineral. By Lertsom (Compt. rend., 
Ixxxvi, 1028).—A specimen in the Mineralogical Collection, Oxford, 
labelled Cornwall blende, was found on examination to contain neither 
sulphur nor zinc, but to consist essentially of didymium and erbium 
phosphates. The name Rhabdophane has been given to this very rare 
mineral. W. C. W. 


Tantalite from Coosa Co., Alabama. By J. Lawrence 
SmituH (Amer. J. Soc. [3], xv, 203—204).—The mineral occurs loose 
at the intersection of a ridge filled with quartz and flint rocks, and a 
mass of detached blocks of granite, more or less disintegrated. The 
masses of tantalite are irregular, without crystalline form, more or less 
rounded, with ready cleavage in one direction. Sp. gr. = 7°305 to 
7°401. 

*Tantalic Tungstic Stannic Manganese Tron Copper 

acid. acid. acid. protoxide. protoxide. oxide. 
79°65 1:10 0°87 3°72 13°51 0°89 = 99°74 
M. M. P. M. 


Mother-Liquors of the Brine Springs of Volterra. By A. 
Funaro (Gazzetta chimica italiana, viii, 71—75).—The examination of 
these mother-liquors was undertaken with a view to ascertain if crude 
potash salts for manuring vines, cereals, &c., could be obtained from 
them. The density of the liquid was 1-215, and the analytical results 
per 1000 grams were as follows :— 


Oxide of sodium...... 
% potassium . 
o calcium . 
- magnesium ..... eeees 
Ferric oxide 
Sulphuric anhydride 
ED Seen cversecesseueses 186:050 
Todine 012 


The amount of iodine varied greatly in different samples. These 
mother-liquors are at present thrown away, but the author advocates 
their use as a source of potassium salts. The latter part of the paper 
is chiefly occupied with commercial details. C. E. 


Organic Chemistry. 


Regularities in the Boiling Points of the Chlorinated 
Ethanes. By W. Srarpet (Deut. Chem. Ges. Ber., xi, 746—750).— 
The author is not inclined to favour Naumann’s mechanical theory of 
the conditions influencing the boiling points of liquids. From a study 
of the boiling points of the chlorinated ethanes, it is shown that a 


_* No formule are given in the original paper. The tantalic acid contains a very 
little niobic acid. 
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change of CH; to CH.CH; corresponds generally to a rise of 20°, CH; 
to CH,Cl to a rise of 50° to 70°, CHCl to CHCl, to a rise of 30°, and 
CHCl, to CCl; to a rise of 15°. M. M. P. M. 


Monochloracetylene. By O. Watiacnu and O. Biscuor (Deut. 
Chem. Ges. Ber., xi, 751—753).—When the barium or calcium salt of 
8-dichloracrylic acid is heated with baryta-water, a violent explosion 
ensues. By conducting the operation in a stream of hydrogen and 
condensing the resulting gas in bromine, tetrabromomonochlorethane, 
C.HCIBr, is obtained: hence the gas evolved by the action of alkalis 
upon #-acrylic acid is monochloracetylene, C.HCl,— 

CCl,—CH.COOH = CCI=CH + HCl + CO.. 
M. M. P. M. 


Action of Sulphuric Acid on Acetylene. By S. ZrIsEL 
(iebig’s Annalen, exci, 366—375).—The author finds that pure acety- 
lene, when treated successively with concentrated sulphuric acid and 
water, does not yield crotonic aldehyde, as stated by Lagermark and 
Eltekoff (Ber., x, 687; and this Journal, 1877, ii, 583). The crotonic 
aldehyde obtained by these chemists he believes to be derived from 
vinyl bromide or chloride existing as an impurity in the acetylene 
employed by them. J. R. 


Action of Dehydrated Oxalic Acid on Primary, Secondary, 
and Tertiary Alcohols. By A. Canours and E. Demargay 
(Compt. rend., Ixxxvi, 991—996).—The authors stated in a previous 
paper that, by the action of dehydrated oxalic acid on primary alcohols, 
a large yield of oxalate is obtained, whereas in the case of secondary 
alcohols only a relatively small quantity of the oxalate is formed. This 
observation was confirmed by the following experiments :—3 molecules 
of methyl alcohol and 1 of oxalic acid, heated at 50° for several hours 
and then distilled, yielded carbon monoxide and dioxide, unchanged 
methyl alcohol, methyl oxalate, about equal to the weight of oxalic acid 
originally employed, and a trace of methyl formate. 

Primary octyl alcohol from the essential oil of Heracliwm sphondy- 
liwm, on treatment with dehydrated oxalic acid, yielded octylene, (b.-p. 
120—125°), and octyl formate (b.-p. 195—197°). These substances 
were formed by the decomposition of the octyl oxalate— 


(CsHi7)20204 = CsHi. + C;H,;.CHO, + CO.. 


Secondary octyl alcohol (methyl-hexyl carbinol) under similar con- 
ditions gave carbon monoxide and dioxide, formic acid, and a small 
quantity of octyl formate. Trimethyl carbinol and dimethyl-ethyl car- 
binol are split up by the action of oxalic acid into water and hydro- 
carbons, viz., butylene and amylene respectively. W. C. W. 


On the Formation of Alcohols in Piria’s Process for the Pre- 
paration of Aldehydes. By 8S. Paguiani (Gazzetta chimica italiana, 
viii, 1—9).—The process originally proposed by Williamson for pre- 
paring aldehydes by distilling a mixture of a formate with the salt of 
an acid of the fatty series, and subsequently carried into effect by 


654 ABSTRACTS OF CHEMICAL PAPERS. 


Piria, is very far from yielding the amount of product indicated by the 
equation— 


(C,H, - 102)2,Ca + Ca(CHO.). = 2C,,H2,0 + 2CaCO3. 


As is well known, aldehydes readily take up hydrogen to form alco- 
hols, and Dumas and Stas have shown that hydrogen is a product of 
the destructive distillation of a formate, so that it seemed highly pro- 
bable that a portion of the aldehyde at the moment of its formation 
might combine with the nascent hydrogen from the formate, giving 
rise to the corresponding alcohol. This has been shown to be the case 
in one instance by Lieben and Paternd, who observed methyl alcohol 
amongst the products of the destructive distillation of calcic formate. 

The formation of butyraldehyde by the distillation of a mixture of a 
formate and butyrate has been often repeated by different observers, 
who found that only from 50—54 per cent. of the crude distillate con- 
sisted of the aldehyde. This remarkable constancy in the proportion 
of the aldehyde induced the author to believe that the secondary pro- 
ducts would be found to bear a constant relation to the chief product. 
With this view he undertook the examination of the secondary pro- 
ducts: these, after separation of the bulk of the butyraldehyde, were 
submitted to careful fractional distillation, and the fractions treated 
with hydrogen-sodium sulphite. In this way some butyraldehyde and 
butyrone were separated, and also a small quantity of a compound 
which appeared to be identical with Chancel’s butyral. The portion 
of the liquid which was unacted on by the sulphite, after being washed 
with sodium carbonate solution and dried by potassium carbonate, was 
again fractioned, when a liquid boiling at 116° was isolated, identical 
with normal butyl alcohol, as was shown by its vapour-density, by the 
boiling point of the chloride (77—78°), and by the products of its 
oxidation. The quantity of butyl alcohol appeared to be about 11—12 
per cent. of the secondary products. 

By converting the remaining fractions into benzoic salts by treat- 
ment with benzoic acid and hydrochloric acid, the author succeeded in 
obtaining indications of the existence of secondary heptylic alcohol 
formed by hydrogenation of butyrone. 

The author has also ascertained that ethyl alcohol is formed when 
a mixture of a formate and an acetate is distilled, but not when an 
acetate is distilled alone. This shows undoubtedly that the alcohol is 
formed in these reactions by the union of the aldehyde with the hydro- 
gen derived from the formate, as the salts of the fatty acids higher in 
the series than formic acid do not yield hydrogen when distilled. “ 

C. E. G. 

Action of Sulphurous Anhydride on Alcohols. By 8. Pac- 
LIANI (Gazzetta chimica italiana, viii, 101—104).—The alcohols were 
saturated with pure dry sulphurons anhydride at the ordinary tempera- 
ture, and then heated at 190—220° in sealed tubes. The product was 
diluted with water, the oily layer separated and distilled, and the acid 
liquid saturated with baryta, and the barium salts examined. 

Ethyl Alcohol.—After 30 hours’ digestion, monoclinic crystals of sul- 
phur were observed in the tube. On adding water to the product, an 
oily layer separated, consisting of ethyl oxide and mercaptan, whilst 
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the aqueous solution contained sulphuric acid and ethyl-hydrogen sul- 
phate (ethyl-sulphuric acid). In all probability the following reactions 
take place :— 


C,H;.OH + SO, = C.H;.S0,.0H. 
C.H;.S0,..0H + 380, — C.H;.SH + 3803. 

3S0; + 3C.H;.OH = 380.(OH)OC.H;. 
3880.,(0H)OC.H; + 3C,H;OH = 3H.SO, + 3(C.H;),0. 
3H.SO, + 3C,.H;.OH = 8S0.(0H)OC,H; + 3H,0. 
380, > 2H.O = 2H.SO, + Ss. 


Normal Butylic Alcohol—The product, which was dark-coloured, 
contained butyl mercaptan, but no oxide could be detected. The 
aqueous solution gave a crystalline barium salt, although in quantity 
insufficient for analysis. 

Isobutylic Alcohol.—Isobutyl mercaptan and isobutyl hydrogen sul- 
phate were recognised, but no isobutyl oxide. 

Fermentation Amyl Alcohol.—No alteration in the optical rotary 
power of this alcohol could be observed after heating it with sulphu- 
rous anhydride for 30 hours at 200°. 

No deposition of sulphur was observed with any of these three 
alcohols. C. E. G. 


On Alcoholic Potash. By E. J. Maumené (Compt. rend., lxxxvi, 
890—892).—Since the author brought forward the idea in Les Mondes 


(1872, 668), that the reducing action of alcoholic potash depended on 
the formation of a salt of potash, C,H,O;.KO, which theory did not re- 
ceive general acceptation, he has succeeded in obtaining this salt in 
quantity sufficient to establish its existence. 

All alcoholic solutions of potash preserved from air and carbon 
dioxide deposit after some time a salt consisting of dark-coloured crys- 
talline grains, which may he purified by dissolving them in 15 or 20 
times their weight of water, filtering through charcoal, and evaporating. 
The salt becomes anhydrous at 100°, and gives some characteristic 
precipitates with certain metallic solutions, such as those of 
iron, mercury, silver, and platinum. 
ae following is the author’s analysis of the substance dried at 

1,000 parts left 676-2 KOCO, (coloured salt). 
- - 6764 ,, (colourless salt). 
‘a - 6765 ,, (calculated). 


The combustion with oxide of copper gave— 
Calculated for 
Colourless acid. Coloured salt. C,H,03.K0. 
©. «00 23°54 23°55 23°49 23°48 23°53 
B.... 703 = 698 7:20 4711 6°86 
The composition, the author therefore concludes, is CsH,O;.KO. 
J. M. T. 


Decomposition of Ethyl Alcohol by Zinc Chloride at High 
Temperatures. By W. H. Greene (Compt. rend., lxxxvi, 1140).— 
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Alcohol was allowed to fall drop by drop upon zinc chloride, heated to 
a high temperature, the liquid products were condensed, and the gases 
were absorbed by petroleum, bromine, and water. 

The water was found to have absorbed a small quantity of hydro- 
chloric acid ; the bromine had absorbed a considerable quantity of ethy- 
lene, and the petroleum little or nothing. Hydrogen and ethyl hydride 
were also formed. The liquid products were ether, water, aldehyde, 
polymerides of ethylene, and undecomposed alcohol. The aldehyde 
and ethylene were formed in nearly corresponding quantities, probably 
according to the equation, 2C,H,O = C,H,O + C,H, + H.,O + H2. 
The hydrochloric acid produced polymerises some of the aldehyde; it 
is formed by the action of water on the chloride of zinc. 


C. W. W. 


New Mode of Formation of Ethyl Oxide. By W. H. Greene 
(Compt. rend., lxxxvi, 1141).—In a previous paper (ibid., Ixxxvi, 624) 
the author showed that by the action of sodium monoxide on ethylene 
bromide, ethylene oxide is produced. In the same way, by heating 
sodium monoxide at 180°, with ethyl iodide, ethyl oxide is formed in 
considerable quantity. 

Similar experiments with chloro- and bromo-benzene have as yet 
given no results. C. W. W. 


Derivatives of Tetrachlor-ether. By E. Parernéd (Gazzetta 
chimica italiana, viii, 182; and Deut. Chem. Ges. Ber., xi, 750—751). 
—A claim of priority over Busch in the discovery of the compound, 
CClL—CCI1OC.H;, and the bromine addition-compound of this 
body. M. M. P. M. 


New Method of Preparation of Isopropylglycol. By Hanrior 
(Compt. rend., lxxxvi, 1139).—Acetobromhydrin is prepared by the 
action of acetyl bromide on glycerin, and the product of the reaction 
is distilled under a pressure of about 10 cm. of mercury. The aceto- 
bromhydrin is then hydrogenised by means of Gladstone’s copper-zinc 
couple, freed from zine by potassium carbonate, and the magma 
extracted with alcohol. The acetate of isopropylglycol, when saponified 
by potash, furnishes a product, distilling at 188°, and having all the 
properties of Wurtz’s propylglycol, which is therefore isopropylglycol, 
CH.(OH).CH(OH).CH;3. C. W. W. 


Derivatives of Glycerin. By Hanrior (Bull. Soc. Chim. [2], 
xxix, 397—400).—In the preparation of monochlorhydrin on the 
large scale, the author obtained a small quantity of an isomeric sub- 
stance, boiling at 144—146". This body was subjected to the action 
of nascent hydrogen, with the object of converting it into normal 
propylglycol ; but the chief products of the action were polyglycerins, 
which could not be distilled without decomposition. 

The author finds that isopropylglycol may be easily prepared by a 
process on which he is still engaged. 1t consists in acting upon dry 
glycerin with acetyl bromide, and subjecting the acetobromhydrin 
thereby produced to the action of the copper-zinc couple. J. BR. 
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On an Isomeride of Monochlorhydrin. By Hanriort (Compt. 
rend., Ixxxvi, 1139).—Theory shows two possible isomerides of the 
first hydrochloric ether of glycerin, viz., chloropropylglycol, 


CH,(OH).CHCI.CH,(0H), 


and chlorisopropylglycol, CH.(OH).CH(OH).CH,Cl. The second of 
these two bodies was obtained by Berthelot, by the action of hydro- 
chloric acid on glycerin ; the first also occurs amongst the products of 
this reaction, being contained in the higher boiling portions. By frac- 
tional distillation it is obtained as a colourless liquid, boiling at 145° 
under a pressure of 10 mm. of mercury (monochlorhydrin boils at 139° 
at the same pressure), and having exactly the composition of mono- 
chlorhydrin. 

This body is probably identical with that which Henry obtained by 
the action of hypochlorous acid on allylic alcohol ; it is, however, diffi- 
cult to determine its const'tution, as it is easily transformed into poly- 
glyceric compounds. C. W. W. 


Vitreous Fused Saccharose. By H. Morin (Compt. rend., 
Ixxxvi, 1083—1085).—When saccharose is heated with water, under 
certain conditions, and allowed to cool slowly, it forms a vitreous, 
translucid mass, interspersed with prismatic crystals ; but if the fused 
product is cooled rapidly, it loses its semi-crystalline character, and 
forms a compound, which contains 3°28 per cent. of water, and has a 
sp. gr. of 1:966 at 14°5°. If the melted saccharose is plunged into a 
freezing mixture, it splits up on cooling into a thousand pieces. 

The vitreous saccharose on heating to 100° becomes opaque, and if 
exposed to a temperature of 130° for several hours, it loses its rotatory 
power, owing to its conversion into an optically inactive sugar, possess- 
ing strong reducing properties. W. C. 


Nitrosofurfurine and Oxynitrosofurfurine. By R. Scuirr 
(Gazzetta chimica italiana, viii, 76—80).—Some time since the author 
described a substance, C3>H;N;0,;, obtained by the action of a concen- 
trated solution of potassium nitrite on furfurine sulphate (this volume, 
p. 47), nitrogen being at the same time evolved. He now finds, when 
very dilute solutions of the potassium and furfurine salts are mixed, 
that a yellow precipitate is produced, which, after purification by 
crystallisation from ether, melts at 112°, and has the composition of 
nitrosofurfurine, C,sH,,(NO)N.O;; under these conditions no gas is 
evolved. Nitrosofurfurine is insoluble in water, moderately soluble in 
alcohol and in ether, from which it separates in large, golden yellow, 
triclinic crystals. Furfurine is therefore an imide base, since onl 
one atom of hydrogen can be replaced by an alcohol radicle ; the acetyl 
derivative is only decomposed with difficulty by alkaline solutions ; 
nitrous acid converts it into a nitroso-derivative ; and allylthiocar- 
bimide and aldehydes are without action on it. 

The author considers that the compound C.H2;N;0;5, is formed from 
1 mol. nitrosofurfurine and 1 mol. furfurine, in the following 
manner :— 


C;sHiN;0, + C;sHi2N,0; + 2H,0 + 60 = CyHo:N;0,5. 
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The molecule of furfurine contains the group C,H;0 three times, 
and as the oxygen in this group does not appear to be hydroxylic or 
ketonic or aldehydic, he believes it has the constitution— 


O 
LN 
HC—C— 
5 
HC—CH 
so that 1 mol. of furfurine + 1 mol. nitrosofurfurine would contain 
this group six times, and consequently would be capable of taking up 
six atoms of oxygen, the oxygen united with the two carbon atoms 
being displaced by two linked oxygen-atoms, —O—O—. Some natural 
alkaloids, such as cinchonine and strychnine, when treated with 


potassium nitrite, are oxidised in a somewhat similar manner, with 
evolution of nitrogen (Schitzenberger, Compt. rend., xlvii, 79). 


C. E. G. 


On 6-Chlorobutyric Acid and some of its Derivatives. By 
L. Ba.Biano (Gazzetta chimica italiana, viii, 90—101).—After a 
summary of the literature of the action of chlorine on butyric acid, 
the process by which the new chlorobutyric acid was prepared is given. 
Chlorine is passed into pure fermentation butyric acid, at 90—95°, in 
sunlight, in quantity sufficient to convert it into the monochlorinated 
derivative. The gas is rapidly absorbed, and hydrochloric avid is 


evolved in abundance. As the chlorinated acid is decomposed by dis- 

tillation, the product is freed from unaltered butyric acid by wash- 

ing it with successive small quantities of ice cold water as rapidly as 
ossible. It is, however, far from pure. 

Ethyl Chlorobutyrate——The crude product of the action of chlorine 
on butyric acid is mixed with an equal volume ofalcohol, and saturated 
with hydrochloric acid; after 12 hours it is heated at 100°, to expel 
hydrochloric acid, then washed, dried, and submitted to fractional 
distillation. In this way the ethyl salts of butyric acid and mono- 
chlorobutyric acid may be isolated. Ethyl monochlorobutyrate, 
C,Hi,ClO,, is a colourless liquid, of agreeable odour, which boils at 
168—169°, and remains liquid at —20°. It density at 0° is 1-072. 
The ethyl salt is soluble in ether and alcohol, insoluble in water, but is 
decomposed in contact with the latter, with formation of hydrochloric 
acid. 

Oxybutyric Acid.—In order to ascertain the constitution of the chloro- 
butyric acid, the ethyl salt was decomposed by boiling with baryta 
‘solution, when it yielded a well crystallised crotonic acid (m. p. 70°5— 
71°5°), and a small quantity of a syrupy acid; similar results were 
obtained by employing a lower temperature, 50—60°, and also when 
alcoholic potash was used. The syrupy acid yields a crystalline sodium 
salt, having the composition of sodium oxybutyrate, C,H,O; Na; it is 
very soluble, both in water and in alcohol, and is deliquescent. The 
pure free acid obtained by decomposition of the zinc salt with hydro- 
gen sulphide, when dried over sulphuric acid, forms a syrupy liquid, 
without any trace of crystallisation. 
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The silver salt, C,H,0;Ag, crystallises in colourless, slender needles, 
sparingly soluble in cold water. 

The barium salt (C,H,O;);Ba, is uncrystallisable and deliquescent, 
and very soluble in water and in alcohol. 

It has been shown by Hemilian that solid crotonic acid has the 
structure, CH;.CH—CH.COOH, therefore the ethyl chlorobutyrate 
from which it is derived must be either a, CH;.CH,.CHCI1.COOC,H,, 
or 8, CH;.CHC1.CH;.COOC.H;, and the oxybutyric acid has all the 
properties of 8-oxybutyric acid, prepared from acetoacetic ether by 
hydrogenation, 

CH;.CO.CH,.COOH + H, = CH;.CH(OH).CH,.COOH, 
and by Markownikoff, from the cyanide, CH;.CH(OH).CH:,.CN, so 
that the 6-chlorobutyric acid prepared as above described, has the 
constitution, CH;.CHC].CH,.CQOH. The author has ascertained that 
no appreciable quantity of any isomeric monochlorobutyric acid is 
formed when butyric acid is chlorinated under the conditions men- 
tioned. C. E. G. 


Nitroso-Compounds of the Fatty Series. (II.) By V. Mzyzr 
and J. ZUBLIN (Deut. Chem. Ges. Ber., xi, 692—697).—In a previous 
communication (Ber., xi, 320, and this volume, 487) the authors de- 
scribed the nitroso-ketone produced by the action of nitrous acid on 
the ethyl ether of methyl-aceto-acetic acid, and pointed out that by 
apparently insignificant changes in the method of preparation, other 
bodies were obtained; they now detail the conditions of formation, 
and the nature of these substances. 

Nitroso-methyl acetone, CH3.CO.CH(NO).CH,, is obtained, as formerly 
described, by the action of nitrous acid on the ether of methyl-aceto- 
acetic acid dissolved in an excess (3 molecules) of aqueous potash. 

Ethyl a-nitroso-propionate, CH;.CH(NO).COOC,H,, results from the 
action of nitrous acid on methylaceto-acetic ether, when it is dissolved 
in 1 mol. alcoholic potash, and afterwards decomposed by water. The 
following will explain its formation :— 


CH;.CO.C(NO)(CH,)(COOC:H;) + H,O = CH;.COOH + 
CH(NO)(CH,)(COOC,H;). 


It crystallises in beautiful long prisms or needles, which melt at 94°, 
and boil with slight decomposition at 233° (corr.). It has acid pro- 
perties, due to the group —CH(NO)—. Unlike that of the nitroso- 
ketone, its alkaline solution is colourless. It does not give any colour 
reaction with phenol and concentrated sulphuric acid. It dissolves 
easily in alcohol and ether, &c., and can be recrystallised from hot 
water. On boiling with dilute aqueous alkali, it is saponified. 

a-Nitroso-propionic acid, CHs.CH(NO).COOH, may also be prepared 
like the ethyl ether, except that the solution, after being treated with 
nitrous acid and made alkaline, is allowed to stand for several days, then 
saturated with sulphuric acid, and agitated with ether. The free acid 
forms small, white, granular crystals, quite different from those of 
the two preceding bodies. It is neither fusible nor volatile, but 
decomposes suddenly at 177°, and gives no colour reaction with phenol 
and sulphuric acid. It dissolves to a colourless solution in alkalis, 


660 ABSTRACTS OF CHEMICAL PAPERS. 


It is easily soluble in water and alcohol, 


and decomposes carbonates. 
but with difficulty in ether. 

Silver salt, CH;.CH(NO).COOAg. Is insoluble in water, and but 
little acted on by light. 

The authors have been unable to prepare nitrosobutyric acid, or its 
ether, in a manner similar to that described above for nitroso-propionic 
acid, as they have always obtained instead nitroso-ethyl-acetone, 
CH;.CO.CH(NO).CH:2.CH;, the formation of which from ethylic ethyl- 
aceto-acetate they have previously described. It crystallises in white 
needles (m. p. 54°), which are partially decomposed on distillation at 
the ordinary pressure ; under diminished pressure, however, it distils 
without decomposition, at 185° (corr.). 

Nitroso-acetone, CH;.CO.CH,(NO). As already mentioned in their 
former paper, there is produced from aceto-acetic ether with 1 mole- 
cule aqueous potash and nitrous acid, nitroso-acetic ether, whereas if 
1 molecule alcoholic potash be used, there results a non-volatile oil, 
which as yet has not been obtained pure. If, however, several days 
are allowed to elapse after the addition of alkali, nitroso-dimethyl- 
ketone is obtained, together with a considerable quantity of an oil, 
which does not solidify. ‘The following represents the formation of the 
first body :—CH;.CO.CH(NO)(COOC,H;) + HO.H = CO, + 
C.H;.OH + CH;.CO.CH,(NO). 

Nitroso-acetone consists of silvery plates or prisms (m. p. 65°), 
which are easily soluble in ether, and in cold or hot water. It passes 
over readily with steam, but cannot be distilled alone without decom- 
position, although its next higher homologue can. It has acid pro- 
perties, and its alkaline solution is intensely yellow; it gives a yellow 
solution with phenol and sulphuric acid. The statement made in a 
former communication, that nitroso-compounds give a red coloration 
on treatment with aniline and acetic acid, is incorrect. The authors 
are continuing their investigations. T. C. 


Candles Altered by Long Exposure to Sea-Water. By J. H. 
Guapstone (Chem. News, xxxvii, 165).—The author obtained some 
candles, which are stated to have been recovered from the wreck of a 
Dutch vessel sunk in Vigo Bay during the war in 1702, and had been 
submerged for 173 years. Analysis showed that the fat has been 
converted in great measure into calcium and sodium stearates, doubt- 
less by the slow replacement of the triatomic group, C;H;, in the 
stearin by 3 atoms of the metal, with simultaneous production of 
glycerin. Although the calcium in sea-water is far less abundant 
than the sodium, it appears to have had a much greater effect, but it 
is of course impossible to say whether the one salt has not been 
formed by double decomposition of the other. The most interesting 
point is, that although the fats have been exposed to an unlimited 
amount of sea-water, and chemical change between them has beeu 
possible, the double decomposition has proceeded so extremely slowly 
that the reaction is only about half completed at the present time. 

D. B. 

Derivatives of Ethylic Isobutylacetyl Acetate. By E. 
DemargaY (Compt. rend., Ixxxvi, 1085—1088).—In the preparation 
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of ethylic mono-bromo-isobutylacetyl-acetate, one portion of the 
ethereal salt is not acted on by the bromine, whilst another portion is 
converted into the dibromo-compound. By the action of alcoholic 
potash on this crude product, several bodies are formed, viz. : 

Tsobutyl-acetone, CHs.CO.CH,.CH:.CH(CHs)2 (b. p. 145°), due to the 
action of alcoholic potash on ethylic isobutylacetyl-acetate. 

Heptice acid, 3C;H»O. + H,O, and methyl-isobutyl-glyceric acid, 
COOH.C[CH.CH(CH;)2]OH.CHOH.CH;. The formation of these 


two acids may be represented by the following equations :— 


4 C,H, BrO; + 2H;O0 = C.H,O + HBr CO, _ H, + C,HyO>. 
2. C.oH,;BrO; + 4EL ad 4H.,0 = 2C.H,O + 2HBr + 2CsH 00. 


Oxyheptic acid, 3C;H»O; + H.O, and glycollic acid are formed 
in small quantities only if the bromination of the ether has been 
properly conducted, as they originate from the action of potash on the 
dibrominated ether. 

These results agree with the author’s observation that only the mono- 
substituted ethers of acetyl-acetic acid yield acids belonging to the 
series, C,,H2,-+O2. W. C. Ww. 


Ethylic Isobutylacetylacetate. By E. Demarcay (Compt. 
rend., Ixxxvi, 1135—113—).—In the previous paper the author de- 
scribed the different reactions which monobrom-isobutylacetylacetic 
ether undergoes when treated with alcoholic potash; he now gives 
the methods of preparing the different products of the reactions. 

Isobutylacetylacetic ether, mixed with its own weight of ice, is 
treated with successive small portions of bromine, care being taken 
that the temperature does not rise above —5°. When all the bromine 
has been added, the liquid is allowed to get warm, and soon becomes 
colourless; it is then poured in small portions into excess of strong 
alcoholic potash. 

From the liquid, free from alcohol, hydrochloric acid separates an 
oil which, when purified and fractionally distilled, yields caproic acid, 
whilst isobutylmethylglyceric acid remains in the flask. 

Caproic acid thus obtained has the properties of the acid described 
by Kohn (Annalen, exe, 390). The calcium salt, however, crystallises 
with 3H.O, and the barium salt with 2H,O, whilst Kohn’s salts were 
anhydrous. 

Isobutylmethylglyceric acid is a mobile liquid, which, when heated, 
is changed into gummy anhydrides, whilst a small portion distils with 
vapour of water. The barium salt is anhydrous, and crystallises in 
small needles. The calcium salt is also anhydrous and crystallises in 
needles, which are more soluble in cold than in hot water. 

Heptic, oxyheptic, and glycullic acids can be extracted by ether 
from the water from which the preceding acids have been distilled, 
and are separated by crystallisation from water and chloroform, in 
which heptic acid alone is soluble. Heptic acid forms flat needles, 
having a satiny lustre, and melting at 151° to a colourless liquid, 
which boils and decomposes at a higher temperature. _ It is slightly 
soluble in cold water, colours ferric chloride pale brown, and decom- 
poses carbonates only on heating. Its composition is represented by 
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the formula, 8C,;H,O, + H,O, and that of its barium salt by 
C.,Hy»BaO,; it would seem, therefore, that the acid should have the 
formula, C.,H;,0;. A closer study of its reactions shows, however, 
that it is only in its less energetic reactions that the triple molecule 
forms a single group, whilst bromine, phosphorus pentachloride, &c., 
break up this group. 

The study of oxyheptic acid confirms this view of the composition of 
heptic acid. This body is easily formed by the action of alcoholic 
potash on dibrominated isobutylmethylglyceric ether. After crys- 
tallisation from boiling water, it forms pearly scale smelting at 185°, 
and having the composition 3C,;H,.O;.H.O. Pentachloride of phos- 
phorus converts it into a chloride, C;H,OCh, boiling, with decompo- 
sition, at 21°.* Ammonia converts this chloride into the corresponding 
amide, melting and decomposing at 251°. Alcohol converts the 
chloride into the ether C;H,O,.OC2H;, boiling at 129—130°, under a 
pressure of 10 ¢.m.; at 230—240°, with decomposition, at the ordinary 
pressure. If ammonia be added to the solution of the chloride in a 
large quantity of alcohol, an amide is obtained on evaporation, in 
slender needles, melting at 87°, and having the composition 


C,H,O.N H,. C. W. W. 


Behaviour of Acrylic Acid when fused with Alkalis. By E. 
ERLENMEYER (Liebig’s Annalen, exci, 376—384).—The author main- 
‘tains the correctness of the statement made by him in a former paper, 
that acrylic acid, when fused with potash, yields acetic and formic 


acids. In no instance has he found that acrylic acid is carbonised by 
melting potash, as is stated by Linnemann to be the case when dry 
potash is used. J. R. 


Normal Methyl-oxybutyric Acid and its Derivatives. By 
E. DuviLiieR (Compt. rend., Ixxxvi, 1026—1028).—When normal 
ethyl bromobutyrate is added to a solution of sodium methylate in 
methyl alcohol, a liquid is obtained which boils at 150—155°, and 
consists of a mixture of the ethyl and methyl ethers of methyl- 
oxybutyric acid. The methyl ether is produced by the action of 
methyl alcohol on the ethylic methyl-oxybutyrate. The acid, 
CH;.CH,.CH(OCH;).COOH, was obtained by saponifying the ethers 
with alcoholic potash, and decomposing the resulting potassium salt 
with dilute sulphuric acid. It is a slightly oily liquid, soluble in 
water, alcohol, and ether. Its salts bear a striking resemblance to the 
athyl-oxybutyrates ; they are all very soluble in water and alcohol, 
and do not crystallise. W. C. W. 


Occurrence of Tricarballylic Acid in Beet-Juice. By. EH. O. 
v. LippMANN (Deut. Chem. Ges. Ber., xi, 707—708).—A small quan- 
tity of an amorphous granular precipitate was deposited in a vacuum- 
pan which had been working for about two weeks. This was found 
to consist, after purification, of the calcium salt of tricarballylic acid, 
recognised by its properties and by the analysis of the free acid and 
its silver salt. This body was probably formed by the decomposition 


* So in the original: perhaps a misprint for 221°.—H. W. 
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of calcium citrate, which sometimes occurs in pans used in the manu- 
facture of sugar from beetroot. The author has, however, not been 
able to obtain any more of the same body from a similar source. 
=. @. 

Note on Carbamine-sulphacetic Acid (Carbamine-sulpho- 
glycollic Acid). By M. Nencki (J. pr. Chem. [2], xvii, 69—70).— 
This body is the same as the carbamine-thioglycollic acid described by 
Claesson (Ber., x, 1346—1354; this Journal, 1878, i, 37).—When 
carefully heated in the dry state up to its melting point, this body 
aives off vapours which produce coughing, and, according to the 
author, consist of cyanic acid. The syrup which remains after fusion, 
and does not crystallise on standing for several days, is sulphogly- 
collic acid. Theauthor has not observed that crystals of thiocarbamid- 
acetic acid are formed when the syrup is left in contact with water 
as Claesson states, but he has noticed that on melting carbamine- 
sulphacetic acid in a flask, traces of aqueous vapour have been 
deposited on the sides of the vessel. Probably, therefore, a small 
part of the acid is decomposed on strongly heating, according to the 
equation :— 


NH,.CS.CH,.COOH = CSN.CH;.COOH + H,0O. 


The melting point of the acid is 142—143°, whereas Claesson gives it 
as 132—134°. The name carbamine-sulphacetic acid was intended to 
express the fact that the carbamine residue is united to the acetic acid 
by the atom of sulphur. G. T. A. 


Occurrence of Aspartic Acid and Tyrosine in the Young 
Shoots of the Gourd. By E. Scuuuze and J. Barsreri (Deut. 
Chem. Ges. Ber., xi, 710—712).—The authors have previously shown 
(Ber., x, 199) that glutamic acid can be obtained from the young 
shoots of the gourd. This body probably occurs therein as the amide, 
which is most likely produced by the decomposition of the albumin 
during germination. 

They now find that a little aspartic acid (400 grams of dry shoots 
gave 0°5 gram of aspartate of copper) and tyrosine may be extracted 
from the same source, as is proved by the reactions of the two substances 
and by the analysis of the copper salt of the aspartic acid. It is pro- 
bable that the former, like glutamic acid, occurs as the amide (aspara- 
gine). 


Action of Ethyl Chloride on Benzene in Presence of 
Aluminium Chloride. By Atsricut, MorGay, and Woo.twortHu 
(Compt. rend., \xxxvi, 887—888).—Friedel and Crafts having an- 
nounced in a communication made to the Academy the formation of 
homologues of benzene by the action of chlorides, bromides, and 
iodides of alcoholic radicles upon benzene, the authors examined tlie 
matter further with the use of chloride of ethyl in place of the iodide. 
The process employed by Friedel and Crafts for the preparation 
of methylic derivatives of benzene has given the authors a series of 
= products, distilling at different temperatures between 90° and 


8 a2 
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They are at present engaged in preparing a considerable quantity of 
these products, in order to isolate the different ethylic homologues, 
and have already succeeded in obtaining a hexethylbenzene. 

This body was isolated from the products boiling between 216° and 
219°, by fractional distillation, and by crystallisation from alcohol. It 
crystallises in monoclinic prisms melting at 123°, and sublimes below 
itsfusing point. It boils at 286°; but this is so near the boiling point 
of hexamethyl-benzene, that it is not unlikely that less than six atoms of 
hydrogen in the benzene have been replaced by ethyl. J. M. T. 


Physical and Chemical Properties of Wood-Oils from Wood- 
Tar. By G. Tuentus (Dingl. poly. J., cexxvii, 578—584).—In the 
distillation of wood-tar in cast-iron retorts, wood-oils are obtained, the 
first portions of which are quite colourless. By a further rectification 
of these wood-oils, the following different fractions may be separated :— 
100 parts of crude oil give 70 parts of rectified light and heavy oils, 
25 parts of black residue, and 5 parts of loss. In order to remove the 
creosote contained in the oils, the latter were repeatedly treated with 
caustic soda, washed and redistilled. The light and heavy crude oils 
which the author employed in his experiments were obtained from 
wood-tar from black firwood found in Austria. The mixed oils have a 
density of 1:014; 400 kilos. of the latter were distilled in a cast-iron 
retort, and the sp. gr. of every 12°5 kilos. of distillate taken. The 
following figures were obtained :— 


1. Distillate of light yellowcolour. Sp.gr. °897) 
; yellow 915 
953 Every 

a 


.966 
‘979 
"986 J 
993 E 
ooe — 
25 kilos. 
999 
rota Every 
1014 ; 
1-025 50 kilos. 
The pitch left in the retorts amounts to about 100 kilos., and con- 
sists of resinous substances, which have to be investigated more fully. 
The acetic acid present in distillates 1 to 3 was removed by neutralising 
with potassium carbonate. The distillates 1 to 12 were then treated 
with 15 per cent. soda-lye, and the separated oil was distilled, the 
sp. gr. of every 15 kilos. of distillate being ascertained. 


1. Distillate, colourless. Sp. gr. °853 
2 yellowish 915 
3. ” 953 
4. ” ‘966 
5. 
6 
7 
8 


2°5 kilos. 


greenish-yellow ‘988 
1014 
1-020 
1:025 
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In this case 40 per cent. of pitch remained as residue in the retort. 
The distillates 1 to 4 were again treated with 15 per cent. of caustic 
soda, in order to remove the creosote present. The oil was then 
shaken up with 2 per cent. of concentrated sulphuric acid, allowed to 
settle, washed, and completely neutralised with caustic soda. By rec- 
tifying the oil in glass retorts on a sand-bath, the following densities 
were found :— 


1. Distillate, colourless.. ‘820 4. Distillate, yellowish... 838 
2. - - -. °828 5. i. - ~- °843 
3. ~ -. 833 


These 5 distillates were again treated with 8 per cent. caustic 
potash to completely remove all creosote; they were then agitated 
with 5 per cent. of concentrated sulphuric acid, washed with water, 
neutralised, and subjected to five rectifications. The following boiling 
points and densities were obtained :— 


1. Distillate, colourless, coming over between 47° and 52°. Sp. gr. -660 
» mane » 
i 57 4, 60 »  °700 
» Sa »  °*800 
» wea » 850 


By treating the greenish-yellow distillates (5—8) in a similar 
manner, the following figures were obtained :— 


1. Distillate, colourless, coming over between 80° and 90°. Sp. gr. ‘902 
, . is » 90 ,, 100 "935 
yellowish » 100 ,, 120 950 

m » 120 ,, 140 "965 

A » 140 ,, 150 "975 

. greenish » 160 ,, 185 985 


The following are the most important properties of the first five 
distillates :— 


e 
em 
= 
au 
4 
a 
f?) 
So 
— 
& 
a 
ro) 
& 
°o 
m 
= 
ro) 
= 
[a= 
= 
M 
[aa] 
< 


TI? 98 JON 
*syeqsfio 
Suiyisodop ‘{poq ATID 


*punod 
-U109-O1}I  B SUIIOF 
poe onpu sung 


*powlzem wo “ox2 
‘ayered ‘xvm ‘sutsoyy 
‘on ‘ouaz 

-ueq ‘aoyye ‘foyoore 
eynposqe Ul eqny{og 


*‘quosung 


"F O98] 
“HSI sv opyejoa sy 
“ “oudZ 
“usq oMT ‘omatT Ate A 
08 9} 04 
08. 0 


"T1898 JON 
*sqeysfuo syzisod 


-op qorys ‘4poq AIO 


PLT Itt 


*punoduto0o-o.031 yy 


*INOTOD pay 
*poqroy 
Fi ‘ouopeygydeu 
pus ‘xem ‘uljersg 
‘ourquedany Jo [10 
pus ‘ouezueq ‘10440 
Joyooys ur eqnjog 
*IOpUBIL0D JO 
FO 70 FOG} OF aUTyUrIg 


“OUBR OFM TIM. 
“A[MoTS ALLOA SOSTIIFLIO A. 
‘arya Axo A 
*sSaTINOTOD 


004 °F 99 
008- 0 


“TLS 98 ION 
‘£poq AT10 
MOU GB JO UOTFBULIO,T 


*IOJVM UVY} LOLAvaY 
‘punod w00-0131 NT 


‘pmby poy 


*PpouIVa Woy A aUOTRYY 
-ydeu ‘xvm ‘ayereg 
“unejoaged ‘auez 
-ueq ‘tey4a ‘[OomooTR 
Suoijs ul e[qnjog 


‘OIFVUIOAV PUB PTTL 
“ANOTOo 
ORs FAST WM 
‘ON pIsad 
oye 8 6s A 
“quarts £10 4. 
*SSdPANOTOD 
o09 °F 4g 
0sZ-0 


“ALS 


*194VM UBY} TOTAROY 
‘punod 109-0131 Ny 


‘pmbry pay 


*XBM 
‘guoreryydeu ‘uyeaeg 
*94OSO0910 
‘s]IO [wateyya ‘ouez 
-Uaq OYooTB ‘104BA UT 


*quosund A190 A. 


“ome OnTq UIT M 
*LOWLIOF 
OY} SB I[IZBIOA SB JON 
‘aurqzuodany 
JO TIO oUy OF AU[IUNTG 
*ssaTANo[O 
cLS °F 6S 
004-0 


*£[Bu014s A194 
‘£poq Ato 
MOU V JO UWOTYBULLO,T 
*AOATIUL LIATIG 
‘aouByo ON 
“APPIQany FySITS 
‘asuByo ON 
‘asUvYyO ON 
‘asuByo ON 
‘asuUBYO ON 


*spunod 
-W100-01}1 SULLOT 
“WOT}VIO[OD Poy 


‘op ‘anydyns 
‘quoreysydeu ‘uyereg 

*STIO [Ba1oy30 
IIe’ pus ‘oeuezusq 
‘oyosyTs ur ajfqnjfog 


*quosung 
-ouLey 


ysmyq WM 


*191[JO SB O[TVBIOA SY 
*ULIOJFOLOTYO OTT] 
{wotoyye  * o1GvULOLY 
*sSe[INO[OD 
068 9F LP 
099-0 


OVItp AL 


"89 Quaty ong sqjouujzoqy 


tee eee eres ouLroryg 
soe ss oqBITIU CLUES 
*e*** gploryo WMNIOTED 
reese? STTBHTB OSB 
*-aprydyns umnrmouwy 
uesoapAy poqqomydmng 
tree eeeees DIOR OLOOW 
"ses ** poe o1oydsoyg 


tse ee DIOR OLGIU ang 
ploe oumyd 


[NS poqyerzud0U0D 


***** SQATOSSIP [IO OUT, 


teeeeeeeees rrqntog 
Peet ee eee eens nse 
**+-gmsdvo & ul suing 
e989 TLOTIBSITIFBIO A 
rere ee eee eee enroutg 
tebe tees sees ee mofog 


i SI 
EASTER SO Ss 0 aI 


“OPET[LASICT “G 


“OPTS “P 


OHBTNSIC “E 


“OVETTTISIC, °S 


“OPETTSIC, *T 


ORGANIC CHEMISTRY. 667 


The author gives the following names to these five distillates :— 
Tridol, Citriol, Rubidol, Coridol, and Benzidol. The next body to 
benzidol in this series would be benzene; then toluene, xylene, 
cumene, and cymene. In conclusion, the author mentions that the 
nitro-compounds give bodies similar to aniline, by reduction with iron 
filings and acetic acid. These bodies also give colouring matters. 


D. B. 


Compounds of Organic Bases with Mercurie Chloride. By 
O. Kuen (Deut. Chem. Ges. Ber., xi, 743—744).—The object of the 
author’s experiments was to determine to what extent the basic cha- 
racter of the bodies which form compounds with mercuric chloride 
might be diminished without destroying their power of forming such 
compounds. 

Ortho- and para-toluidine, diphenylamine, dimethylaniline, and 
naphthylamine readily form crystalline compounds with mercuric 
chloride, but acetanilide under similar conditions forms no compound. 

M. M. P. M. 


Formation of Naphthalene and Methyl-violet. By H. Baun- 
NER and R. BRanpENBURG (Deut. Chem. Ges. Ber., xi, 697—701).— 
When a mixture of equal molecular weights of dimethylaniline and 
bromine is heated for some hours at a temperature below 120°, a 
beautiful blue-violet colouring matter is produced, the analysis of 
which showed that it had the following composition— 


CH,,Br(CHs) iN;.3HBr. 


In the preparation of this body great care is needed, for if the opera- 
tion goes on too quickly, the temperature rises above 120°, and several 
red brominated substances are obtained. 

Naphthalene and aniline are produced simultaneously with the blue- 
violet in the above reaction, thus :— 


2C,H;N(CHs) aa Br; — CyHs _ C,H;NH, _ NH; a 4HBr. 


Terrisse likewise obtained naphthalene by the action of Br on a 
mixture of dimethylaniline and benzylchloride. The authors find 
that naphthalene is also produced when hydrobromic acid acts on 
monobromodimethylaniline at 180°, and they consider that an action 
takes place similar to that which occurs when mesitylene is prepared 
from acetone and sulphuric acid, the bromine playing the same part as 
the oxygen-atom in acetone. 

Monobromodimethylaniline undergoes no change at 150°, but at 
180° it is converted almost entirely into two colouring matters, one a 
blue, apparently identical with that already described, and the wy a 
red. . ©. 


Derivatives of Phenylenediamines. By E. Wunpr (Deut. 
Chem. Ges. Ber., xi, 826—830).—Methenyl-orthophenylenediamine, 
C.H,(NH.CH—N)” is obtained by heating orthophenylenediamine 
with formic acid for four hours in a flask connected with an upright 
condenser. It is a white crystalline body, which melts at 167° and 
boils at about 360°. It is soluble in alcohol, water and acids, and is pre- 
cipitated from acid solutions on the addition of ammonia. The chloride 
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crystallises with one molecule of water, and forms double salts with 
gold and platinum chlorides. -Para- and meta-phenylenediamines 
do not form compounds analogous to methenyl-orthophenylenedi- 
amine. The para-phenylenediamine formo-compound is deposited 
from a hot saturated formic acid solution on cooling, in pale violet 
crystals, which melt at 203°5—204°, and have the composition, 
C,.H,(NHCOH),. 

Propenyl-phenylenediamine, C,H,(NH.C;H;—N)”’, prepared by heat- 
ing propionic acid with orthophenylenediamine, melts at 168-5—169°, 
and boils above 360°. It is very soluble in alcohol, ether, and acids, 
and is deposited from its aqueous solution in thin plates. All the 
salts of this base, except the picrate, are very soluble in cold water. 
The picrate is deposited from a hot saturated aqueous solution on 
cooling in yellow needles, having tae composition— 


C,.H,N,H.C;H;.C;H2(NO,);.0H. W. C. W. 


Aldehyde Derivatives of Amines and Carbamides. By H. 
Souirr (Deut. Chem. Ges. Ber., xi, 830—835).—From an alcoholic 
solution of glyoxal and aniline, a substance resembling turpentine 
separates out, which, after repeated washing with very dilute acetic 
acid, solidifies to a crystalline mass. The formation of this compound 
may be represented by the following equation: 4C,H,N + 2C.H,0, = 
4H,0 + CHiN. 

Two nitro-compounds, C2H»(NO.)sNy and CsHig(NO2).Ni, can be 
obtained by acting on the crystals with nitric acid and nitrosulphuric 
acid, at the ordinary temperature. 

Glyoxal and Metatoluylenediamine.—The alcoholic solution of the 
components deposits a brown crystalline mass, having the composition, 
2C0;HiN. + 2C,H,O, — 3H,0. This substance does not form a double 
salt with platinum chloride, but on treatment with nitric acid it yields 
an explosive nitro-compound. 

Glyoxal and Benzidine.—The addition of a slight excess of glyoxal 
to a dilute alcoholic solution of benzidine, produces a finely divided 
yellow precipitate, which is but slightly soluble in the ordinary sol- 
vents. It dissolves however in strong sulphuric acid with an indigo- 
blue coloration, which is destroyed by the addition of alcohol or 
water. This glyoxal derivative of benzidine differs from the preced- 
ing compounds, as no water is eliminated in its formation. Its com- 
position is probably— 


C.H.NH, CHO C.H,.NH.CH.OH 
| + | oo | | 
C.H.NH, CHO C.H,.NH.CH.OH 


When heated to 100—110°, the compound loses a molecule of water 
and becomes of a chrome-yellow colour. 

One molecule of benzidine unites with two molecules of acetalde- 
hyde, valeraldehyde, cenanthol, furfurol, benzaldehyde and salicylalde- 
hyde. The cenanthol compound melts at 118—115°, and is readily 
soluble in benzene and in ether. The furfurol derivative crystallises 
well from an alcoholic solution, but the derivatives of the aromatic 
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aldehydes are best crystallised from benzene. The benzoyl compound 
melts at 231—232°, and on cooling solidifies to a crystalline mass. 

A trace of fuming nitric acid produces in a solution of these bodies 
in cold strong sulphuric acid an intense coloration, which disappears 
on the addition of water. The acetaldehyde derivative is the only one 
which forms a double salt with platinum chloride, viz. : 


2{ C.H.N2(C;H,)2HCl].PtCk. 


Hydrochloric acid produces an intense red coloration in an alcoholic 
solution of the furfurol compound. The hydrochloride crystallises in 
small needles having a metallic lustre; its solution is decomposed by 
continued boiling. 

Benzidine and phthalic anhydride, when heated at 110°, form a crystal- 
line compound, which is partially decomposed by distillation, but can 
ke purified by crystallisation from boiling petroleum. 

Benzidine and urea combine at 110—120°, with evolution of ammo- 
nia, to form a crystalline compound (C,;,Hs.N.H, + 2CON,H, — 2NHs), 
which is insoluble in the usual solvents, but can be purified by dissolv- 
ing it in strong sulphuric acid, and precipitating by the addition of 
water. 

Benzidine and allylthiocarbimide dissolved in alcohol readily com- 
bine to form a compound which is deposited from a hot alcoholic solu- 
tion in long glistening needles. 

Thiocarbamide and enanthol.—In alcoholic solution no action takes 
place until a few drops of hydrochloric acid have been added, and the 
mixture has been warmed, when ewnanthodisulphureide is formed, which 
is converted into heptylenethiocarbimide on the addition of more hydro- 
chloric acid, C;H,,(CSN;,H;). + 2HCl = C,H,,(NCS). + 2NH,Cl. 

This thiocarbimide is a thick oily liquid possessing a most repulsive 
odour. It is converted into the disulphureide by the action of alco- 
holic ammonia. 

Aldehydes have no action on ethyl allophanate, biuret, or acetyl 
carbamide, but with guanidine they form resinous products, which 
could not be obtained in the crystalline state. 

Ethyl allophanate and aldehyde ammonia, when heated to 170°, 
yield oxyaldin, ammonium carbonate, urethane, and biuret. 

The vegetable alkaloids do not form aldehyde derivatives. 

Ww. & W. 

Remarks on Schiff’s Paper “ On the Aldehyde Derivatives 
of Amines and Carbamides.” By A. Lapensure (Deut. Chem. 


Ges. Ber., xi, 835).—The author disputes Schiff’s claim to priority 
(Ber., xi, 830) i in the discovery of the aldehydines. .o. WwW, 


Acid Imidochlorides and Amidines. By O. Wattacn and A. 
GossmaAnn (Deut. Chem. Ges. Ber., xi, 753—755).—Benzoyl benzene- 
sulphamide prepared by heating a mixture of benzenesulphamide, 
C.H;.SO,NH:, and benzoyl chloride, was decomposed by phosphorus 
pentachloride, whereby the imidochloride was obtained— 


C,H;.CO.NHSO..C,H; + PCI; = C.H;.C1IC—N(SO;.C,H;) + 
POC]; + HCl. . 
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By the action of aniline upon this chloride the amidine, 
C.H;.(NH.C,;H,)C—N(SO.C,H;), 


was obtained in well defined crystals melting at 131—139°. 
This amidine when distilled per se yields, besides bodies containing 
sulphur, benzonitrile, sulphurous acid, and diphenylumine. 


M. M. P. M. 


Direct Union of Oxygen and Sulphur with Benzene and 
Toluene. By C. Friepet and J. M. Crarrs (Compt. rend., 
Ixxxvi, 884—887).—The authors first allude to different synthetical 
reactions brought forward by them at different times depending upon 
the employment of metallic chlorides, more particularly aluminium 
chloride, by means of which the replacement of one or more hydrogen 
atoms may be effected. 

They have explained the reaction by supposing that the aluminium 
chloride reacts on the hydrocarbon, benzene for example, giving 
hydrochloric acid and an organo-metallic body, C;,H;A1,Cl;, containing 
the residues of both molecules. It is upon this last body that the 
different chlorine compounds may be made to react, with formation 
of complex hydrocarbons, acetones, &c., with reproduction of the 
aluminium chloride. Considering that zinc-ethyl combines directly 
with oxygen, forming ethylates, it seemed probable that aluminium- 
ethyl and aluminium organo-metallic compounds generally would 
behave in a similar manner. They determined therefore to study the 
action of dry or moist oxygen and air on benzene and toluene in pre- 
sence of aluminium chloride. Their experiments show that phenol is 
produced by the action of oxygen on benzene under these circum- 
stances. 

This result may be easily understood if we admit the production of 
the organo-metallic compound already alluded to. This combined 
with oxygen to form a phenate of aluminium pentachloride, which is 
decomposed by water with liberation of phenol, thus— 


C,H;,A1.Cl; + O = C.H;0,Al.Cl,, 
C,H,;OAI1,Cl, + H,0 = C,H,OH + (OH) A1,C1,. 


Toluene behaves in the same manner as benzene, giving a liquid 
which boils at 200°, and has the composition C,H,CH,OH, evidently 
cresol. 

The fixation of oxygen under these conditions led the authors to 
try the effect of sulphur, and they have found that at 75—80° it 
reacts easily on benzene in presence of the chloride, forming several 
sulphur-derivatives of benzene. The first is phenylic mercaptan, 
C.H;HS, formed by a reaction similar to that which gives rise to phenol ; 
it boils at 170—173°, and gives with mercury dichloride a crystalline 
compound ; treated with iodine it yields a crystalline mass of phenyl 
bisulphide. Phenyl sulphide (C,H;).8, boiling at 288°, is produced 
at the same time, together with a crystalline substance having all the 
properties of the compound discovered by Stenhouse, and subsequently 
examined by Graebe, who assigned to it the formula, (C;H;,)2S:, and 
the name diphenylene disulphide. J. M. T. 
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Aurin. By R. 8S. Daur and C. ScuortemmerR (Deut. Chem. 
Ges. Ber., xi, 7088—710).—In a former communication the authors 
have shown that rosaniline is obtained by heating aurin for a long 
time with ammonia. Their formula, C..H,,O0;, for aurin, however, 
could not be made to agree with Hofmann’s formula for rosaniline, 
CxHisN;. They have, therefore, prepared a much larger quantity of 
pure aurin, and determined its composition more accurately. 

Aurin was obtained in the pure state and in much larger quantity 
than when phenol is used, from a good commercial aurin, by treating 
the latter with alcoholic ammonia; the crystalline mass which sepa- 
rated was washed with ammonia and decomposed by acetic acid; the 
aurin thus obtained was recrystallised from hot alcohol until its com- 
position remained constant. 

As the solubility of aurin diminishes with the removal of impurities, 
the authors have likewise purified commercial aurin by washing with 
cold alcohol until a relatively small crystalline residue remained, which 
was then recrystallised several times from alcohol. The analysis of the 
products obtained by both of the above methods, as well as of aurin 
from pure phenol, gave concordant results agreeing with the formula, 
C\H,,0;, the percentage of carbon being smaller than in earlier 
analyses. This bears out the results obtained by Fischer, who has 
shown that rosaniline prepared from para-toluidine, has the formula 
and constitution, CiH,(NH;,);. Aurin is, therefore, C,.H,,(OH));. 
This view is likewise confirmed by the fact that aurin when heated 


with acetyl chloride gives a tri-acetyl-aurin. 
The authors are continuing their investigation. T. C. 


Ketones of the Aromatic Series. By W. Starpet (Deut. Chem. 
Ges. Ber., xi, 744—746).—I. Derivatives of Benzophenone and Diphenyl- 
methane, by H. Pratorius. Diamidobenzophenone, C,\;3Hs(NH:).0, was 
obtained by Chancel and Laurent by reducing dinitrobenzophenone 
with ammonium sulphide, and was described by them under the name 
of flavin. This compound is more readily prepared by substituting 
tin and hydrochloric acid for ammonium sulphide: it crystallises from 
hot water in slender yellow needles melting at 165°: the chlorhydrate 
forms small tables, the st»annosochloride— 


C,;H,(NH,),0.2HC1.2SnCh, 


crystallises in plates, and the aceto-compound, C,;;H,(NHC,H;0),0, in 
colourless needles melting at 226°5°. 

Diphenylmethane, when heated with nitric acid of 1:4 and 1°5 sp. gr., 
yields Doer’s dinitrodiphenylmethane, which is converted into dinitro- 
benzophenone (m. p. 189°) on oxidation. Small quantities of a second 
dinitrodiphenylmethane were obtained, crystallising from benzene in 
prisms, melting at 118°, and yielding, on oxidation with chromic anby- 
dride, a dinitrobenzophenone which melted above 196°. 

Linnemann’s dinitrobenzophenone melting at 129°, could not be 
obtained from the product of the action of nitric acid upon dipheny]- 
methane. 

II. Diowydiphenyl Ketone. By F. Gail. 

The benzoyl ether of this body, CO—(C,H,:0.C;H,;O)., which was 
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obtained by oxidising the corresponding ether of dioxydipheny]me- 
thane with chromic anhydride, forms brilliant white plates, melting at 
181—182°, readily soluble in acetic acid and benzene, and slightly 
soluble in ether and alcohol. 

By decomposing this ether with alcoholic potash, dioxydiphenylketone, 
CO—(C,H,OH)., was itself obtained in crystalline plates or needles, 
probably belonging to the monoclinic system, melting at 210°, soluble 
in hot water, alcohol, ether, acetic acid, and sodium carbonate. 

The ethyl ether of dioxydiphenyl ketone is obtained by the action of 
alcoholic potash and ethyl iodide on the ketone: a second compound, 
which is probably the acid ethyl ether, is simultaneously produced. 

M. M. P. M. 

Fittica’s Oxyparatoluic Acid. By E. v. GericuTeNn and 
W. Rossier (Deut. Chem. Ges. Ber., xi, 705—707).—Although but 
two oxyparatoluic acids are theoretically possible, yet three have up to 
the present been described, viz., one (m. p. 184°) by Fittica (Ber., vii, 
927), from ordinary nitrotoluic acid (m. p. 190°) from cymene; the 
second (m. p. 174°) by Jacobsen (Ber., xi, 311), obtained by fusing 
together paraxylenol and potassic hydrate; the third (m. p. 203) by 
Flesch, from sulphotoluic acid, and by Gerichten, from chloro- and 
bromo-toluic acids. From a comparison of the barium and caicium salts 
of chloro-, bromo-, and nitro-toluic acids (m. p. 190°), the authors have 
been led to doubt Fittica’s results, and to repeat his experiments. 
They were, however, unable to obtain an oxytoluic acid at all by his 
method, and found that the acid described by him is not oxypara- 
toluic, but a nitroxytoluic acid (m. p. 187°). They have succeeded, 
however, in preparing the oxytoluic acid corresponding with nitrotoluic 
acid (m. p. 190°), by the action of nitrous acid on the sulphate of 
amidotoluic acid (from the above nitro-acid), made up to a pulp with 
water. It melts at 203°, and is identical with Flesch’s oxyparatoluic 
acid, so that the nitro-group stands to the methyl in the ortho- 
position. There are, therefore, only two, and not three oxyparatoluic 
acids. 


Researches on the Nature of the Tannin of Gall-nuts, and 
on a Crystalline Substance formed by the Action of Arsenic 
Acid on Gallic Acid. By P. Freva (Gazzetta chimica italiana, viii, 
9—16).—The author found that neither a solution of tannin slightly 
acidulated with acetic acid, nor one of tannin which had been satu- 
rated with potassium hydrate and then slightly acidulated with acetic 
acid, underwent fermentation in contact with yeast, whilst similar so- 
lutions of tannin to which glucose had been added, readily fermented. 
That there was actually glucose present in the tannin employed was 
proved by decomposing it by boiling with dilute sulphuric acid, 
neutralising with marble, and adding yeast to the clear solution, when 
an active fermentation was set up. For the sake of comparison, solu- 
tions of salicin and amygdalin were treated in precisely the same way 
as the tannin solutions, and with the same results. The author infers 
from this that natural tannin is a glucoside, and not merely a mixture 
of tannic acid and glucose, or the latter would have fermented in con- 
tact with the yeast as the added glucose did. 
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In preparing digallic acid from gallic acid, by Schiff’s method of 
boiling it in alcoholic solution with arsenic acid, the author obtained 
a substance crystallising in minute rhomboidal plates, differing totally 
from Schiff’s amorphous digallic acid. This substance was obtained 
from the alcoholic solution, after separation of the arsenic by sulphu- 
retted hydrogen and evaporation of the alcohol, by dissolving the residue 
in a small quantity of alcohol, adding ether, filtering, and allowing 
the solution to evaporate. The apparently amorphous substance when 
examined under the microscope was found to contain minute needle- 
shaped crystals, which were resolved into rhomboidal plates on being 
moistened with water. This substance is exceedingly soluble in water, 
and the solution has an acid reaction. It is also soluble in ether and 
in alcohol, but insoluble in benzene. It melts at 210°. Its aqueous 
solution gives a blue-black precipitate with ferric salts, and is also pre- 
cipitated by gelatin. C. E. G. 


Formation of Digallic Acid, and on the Nature of Tannin. 
By H. Scutrr (Gazzetta chimica italiana, viii, 87—89).—This is a 
criticism on the preceding paper. The author says he received two 
specimens from Freda, presumably the new crystalline substance de- 
scribed by the latter. One of these contained a large quantity of 
arsenic; the other was found to be a mixture of arsenic acid, digallic 
acid, gallic acid, ethyl gallate, ellagic acid, arsenic sulphide, pyrogallol, 
and a volatile organic sulphur compound. 

With regard to the glucoside nature of tannin, Schiff is of opinion 
that not one of the experiments cited gives any indication of the 
nature of tannin, and still considers the unaltered tannin contained in 
gall-nuts to be a digallic glucoside, which is very readily decom- 
posible. C 


Aniluvitonic Acid. By C. BérrincerR (Liebig’s Annalen, exci, 
321—330).—This name is given by the author to a body formed by 
the spontaneous decomposition of anilpyruvic acid (ibid., clxxxviil, 
336), in which aniline and carbon dioxide are simultaneously elimi- 
nated. The same product may be obtained directly by boiling a mix- 
ture of pyruvic acid and aniline with water. It crystallises in brilliant 
lamine, agreeing in composition with the formula CyH,,N.0,. It dis- 
solves in baryta-water, forming the salt C.H,,BaN,0;, which crystal- 
lises in needles. The silver salt, C2HisAg2N.O,, is a white crystalline 
powder, easily soluble in ammonia and nitric acid. The acid combines 
with hydrochloric acid to form a compound crystallising in long 
colourless needles of the formula C.H.».N.O;.2HCl. The latter com- 
bines with platinic chloride to form a crystalline compound agreeing 
approximately in composition with the formula— 

CoHoN20;.2HC1.PtCh, 

Aniluvitonic acid is easily reduced by zinc and hydrochloric acid, 
yielding aniline and the hydrochloride of a peculiar body not yet 
examined. . R. 


Preliminary Note on Amyl Hippurate. By G. Campant 
(Gazzetta chimica italiana, viii, 57—59).—The author endeavoured to 
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prepare this ethereal salt by passing hydrochloric acid into an amyl 
alcohol solution of hippuric acid, but the yield was very small. A far 
better process is to heat amyl iodide with argentic hippurate and 
amyl alcohol at about 160° for four hours. The product is heated on 
the water-bath to remove the amyl] alcohol, washed with sodium car. 
bonate solution, and dried. The fluorescent liquid thus obtained, on 
standing for some months at a low temperature, solidified to a mass 
of minute needles, which were freed from adhering liquid by pressure. 
Amyl hippurate, C;H;.CO.NH.CH,.COOC;Hi, melts at 28°, and is 
very soluble in alcohol and ether. It has a feeble fruity odour. It is 
easily saponified by aqueous solutions of the alkalis. 

The author states that the melting point of hippuric acid is 188°5°, 
and not 187°5° (Conrad). It dissolves in 50 times its weight of amyl 
alcohol at 9°, and in three parts of the boiling alcohol. C. E. G. 


Urethane-benzoic Acid. By C. Wacuunporrr (Deut. Chem. 
Ges. Ber., xi, 701—705).—Urethane-benzoic acid, prepared according 
to Griess’s method (Ber., ix, 796), by the action of nitrous acid on 
oxethylcarbimidamidobenzoic acid, when heated a few degrees above 
its melting point, splits up into carbonic anhydride, alcohol, carbox- 
amidobenzoic acid, and the ethyl salt of urethane-benzoic acid. 

The carboxamidobenzoic acid, CO(NH.C,H;.CO,H),, was isolated 
by conversion into its ether (m. p. 160°) and recrystallisation from 
hot dilute alcohol. This ether is identical with that obtained by 
Griess (Zeit. f. Ch., iv, 389, 650), from uramido-benzoic acid. 

Ethyl-urethane Benzoate, C,H;0.CO.NH.C,H,.COOC.H,, crystallises 
from hot dilute alcohol in brilliant plates (m. p. 101°). It is easily 
soluble in alcohol, benzene, acetic acid, and chloroform; insoluble 
in cold, but moderately soluble in hot water. It is more stable than 
the free acid, for it decomposes ouly partially on distillation; the 
decomposition is, however, the same as in the case of the acid, except 
that a resinous substance is produced in addition. A small quantity 
of a crystalline body (m. p. 160°) was obtained from this, probably 
identical with the ether of carboxamidobenzoic acid. 

The following represents the above decomposition of urethane- 
benzoic acid :— 


(1) C,H,0.CO.NH.C,H,.COOH = CON.C,H,COOH + C,H.0. 
(2) C,H,0.CO.NH.C,H,.COOH + 0,H,O = 
C,H,0.CO.NH.C,H;.COOC.H; + H,0. 
(3) C,H,0.CO.NH.C,H,.COOH + H,0 = 
NH,.C,H,.COOH + C;H,O + CO:. 


(4) CON.C,H,.CO,H + NH,.C,H,.COOH = CO(NH.C,H,.COOH):. 


Urethane-benzoic acid or its ether, when heated at 180° with alco- 
holic ammonia, yields urea and amido-benzoic acid (m. p. 172°) or its 
ethyl salt respectively. 

By aqueous ammonia, urethane-benzoic acid is likewise converted 
into amido-benzoic acid and urea, or its products of decomposition, 
carbonic acid and ammonia; whilst the ether (the temperature not 
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rising above 100°) in part saponifies and in part yields urethane-benza- 
mide, C,H;0.CO.NH.C,Hy.CO.NH2, the constitution of which was 
proved by its conversion into urethane-benzoic acid. It possesses 
feeble basic properties, and dissolves in strong hydrochloric acid, 
especially on warming. It is easily soluble in alcohol, acetic acid, and 
chloroform, but difficultly soluble even in hot benzene, from which it 
crystallises in flat needles (m. p. 157°). It is little soluble in cold 
water, but more easily in hot. 

The action of aniline on urethane-benzoic ether is similar to that 
of ammonia, diphenyl urea being obtained instead of urea. 

7. @, 

Hydroquinone-Phthalein. By A. G. Exstranp (Deut. Chem. 
Ges. Ber., xi, 713—717).—This is a continuation of Grimm’s work on 
the same subject (Ber., vi, 506). Grimm proposed for this body the 
formula C,H,{(CO.C,H;.0H).O ; itis therefore isomeric with fluorescein, 
but behaves like the phthalein of phenol, in this respect corresponding 
completely with the phthalein of orcin. Like the latter it gives a 
diacetyl and a penta-bromo derivative. 

It is obtained by heating 2 mols. hydroquinone and 1 mol. phthalic 
anhydride with 13 times their weight of zinc chloride, for 14 hours at 
120—130°. 

The author finds that the yield is three times as great (70 per cent.) 
when zinc chloride is used instead of sulphuric acid. 

Hydroquinone-phthalein crystallises in needles (m. p. 226° uncorr.; 
Grimm gave its m.p.as 233°), and dissolves but sparingly in hot 
water, separating out on cooling in small tables. It is easily soluble 
in wood-spirit, alcohol, acetic acid, and acetone. It also dissolves in 
ether, from which it separates in long needles on evaporation. It is 
but little soluble even in hot chloroform or benzene, and not at all in 
light petroleum. The needles which separate out from the alcoholic 
solution contain, as Grimm showed, 1 mol. alcohol; if, however, the 
alcoholic solution is diluted with much water, needles are precipitated, 
which on boiling are converted into thin plates containing 1 mol. of 
water instead of alcohol (likewise confirming Grimm’s results). From 
the ease with which the alcohol and water replace one another, it is 
probable that the latter is present as water of crystallisation, and does 
not go to the formation of hydroxyl-groups so as to give a tetra- 
hydrate; this is confirmed by the fact that this water is driven off 
below 160°, whilst there is no difference in the properties of the hydrated 
and dried products; neither has it been possible to obtain a tetra- 
acetyl-phthalein. By alkalis, a solution of the phthalein is coloured 
deep violet, which on boiling or standing becomes brown and muddy. 
In sulphuric or hydrochloric acids it dissolves to a red liquid, and 
the latter acid gives a crystalline compound, corresponding probably 
with the hydrochloride of orcin-phthalein, but it has not yet been in- 
vestigated. 

Diacetyl-phthalein, C2Hw.O;(C2H;0)2, obtained by heating the 
phthalein with acetic anhydride for two or three hours, forms colour- 
less crystals (m. p. 210° uncorr.). 

Bromo-compound.—When a solution of the phthalein in alcohol or 
acetic acid is acted on by bromine, the mixture allowed to stand, and 
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then diluted with water, a yellow flocculent precipitate is obtained, 
soluble in dilute alcohol, but it has not yet been possible to get it in a 
crystalline form. 

Pentabromo-phthalein, C.H,;Br;Os, is obtained as a yellow crystalline 
precipitate when an excess of bromine is added to an acetic acid 
solution of the phthalein, and the mixture boiled for a long time. The 
pure compound is a colourless crystalline powder (m. p. over 300°), 
insoluble in acetic acid, but easily soluble in nitrobenzene, from which 
it separates in small tables. It gives a colourless solution with 
alkalis. 

Phthalin, CoH,,O;, is obtained when phthalein is heated for four 
hours with zinc dust and soda solution. It crystallises from benzene 
in large colourless tables (m.p. 202° uncorr.), containing 1 mol. ben- 
zene; it dissolves to a colourless solution in alkalis, and to a red 
liquid in sulphuric acid, which on dilution with water gives an olive- 
green flocculent precipitate of the phthalidin; this latter dissolves in 
ether with a green fluorescence; the ethereal solution, however, soon 
oxidises, with the production of a dark violet powder. Phthalin gives 
no compound with hydrochloric acid. 

Diacetylphthalin, C»H.»,O,(C2H;0)2, is obtained by boiling the 
phthalin for two hours with an excess of acetic anhydride. It crys- 
tallises in colourless prisms (m. p. 190° uncorr.), and dissolves in 
wood-spirit much more easily than diacetylphthalein. At first it is 
not acted on by alkalis, but on gentle warming gives a violet coloration. 

= & 

Chloro-Derivatives of Naphthalene. By E. Fiscuer (Deut. 
Chem. Ges. Ber., xi, 735—741).—By treating an intimate mixture of 
naphthalene and potassium chlorate;with hydrochloric acid, naphthalene 
dichloride and tetrachloride were obtained as the main products of the 
reaction. Laurent’s 8-naphthalene tetrachloride was also formed along 
with a body containing three chlorine-atoms, and ancther containing 
five chlorine atoms in the molecule. The two latter sabstances are 
probably monochlornaphthalene dichloride, CH,C1Cl,, and monochlor- 
naphthalene tetrachloride, C\oH,C1C], respectively. 

M. M. P. M. 

On é-Nitronaphthylsulphonic Acid and its Derivatives. By 
P. T. Creve (Bull. Soc. Chim. [2], xxix, 414).—In a former paper 
(ibid., xxvi, 444, and this Journal, 1877, i, 469) the author stated that, 
in the action of nitric acid on #-naphthylsulphonic acid, several 
isomeric nitro-acids are formed, one of which he then described as 
B-nitronaphthylsulphonic acid. Further examination of another of 
these products, which was characterised as forming a soluble barium 
salt, has shown that it is a mixture of two or three isomerides. rom 
this mixture, an acid, now distinguished as é-acid, has been isolated by 
converting the mixture into chlorides in the usual manner, heating 
the mixed chlorides with carbon bisulphide, and crystallising the 
undissolved residue from glacial acetic acid. 

Pure 6-nitronaphthylsulphonic chloride melts at 169°, and crystallises 
in large well-defined prisms, only sparingly soluble in carbon bisulphide 
or acetic acid. 

é-nitronaphthylsulphonic acid, obtained by heating the chloride 
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with water in sealed tubes at 130°, forms yellow crystals, which are 
very soluble. It is a strong acid, and forms well-defined salts, of 
which the following have been analysed; they are all easily soluble 
in water :— 

Silver salt, CoHe(NO2)SO;Ag, yellow needles. 

Barium salt, [C\jH¢(NOz)SO;],Ba + H,O, pale-yellow needles. 

Lead salt, [CipH6(NO.)SO;]2Pb + H,0, like the barium salt. 

The potassium salt crystallises in thin flexible yellow needles. 

The ammonium salt forms large yellow tables. 

The ethylic ether, CyH(NO2)SO;,C.H;, obtained by the reaction of 
ethyl iodide with the silver salt, crystallises from alcohol in yellow 
needles, melting at 103° (?). 

The amide, CyHe(NO2)SO.NH,, crystallises in yellow prisms, which 
melt at 216°. 

The acid is converted by reduction with ammonium sulphide into 
é-amidonaphthylsulphonic acid, CyH,(NH:2)SO;H, which crystallises 
from water in silvery scales. J. R. 


Comparison of Oxyanthraflavone with Isopurpurin. By 
A. Rosensttent (Bull. Soc. Chim. [2], xxix, 405).—The author has 
made a careful comparison of these two substances, and finds that they 
are identical in properties. Both are nearly insoluble in benzene; 
they behave in precisely the same manner with alkalis; their acety]- 
compounds are identical in crystalline form and in melting point 
(220°), and the absorption-spectra of their solutions are perfectly 

J. R. 


coincident. : 


Electrolysis of Glucosides. By M. Coppota (Gazzetta chimica 
italiana, viii, 6(0—71).—Salicin.—Lapschin and Tischanowicht, by sub- 
mitting a solution of salicin to electrolysis with 400 Bunsen’s elements 
(Jahrb., 1861, p. 49), found that it split up into glucose and saligenin, 
which yielded salicylic aldehyde and salicylic acid, a result confirmed 
by a preliminary experiment made by the author with a feeble current. 
A careful study of the decomposition of salicin solution, in which the 
liquids surrounding the two platinum poles and also the gases evolved 
there were separately examined, showed that the liquid at the positive 
pole became much more coloured than that at the negative pole, and 
had a much stronger acid reaction ; similar effects were produced even 
in a more marked degree when the solution was very feebly acid with 
sulphuric acid. Neither oxalic, formic, nor acetic acid could be de- 
tected amongst the products. When lead poles were used in alkaline 
solutions, besides salicylic aldehyde and salicylic acid, a quantity of a 
brownish-yellow substance was formed at the positive pole, and dis- 
solved in the liquid, no gas being evolved; whilst at the negative pole 
the liquid remained colourless, but gas was evolved in abundance. 
This brown substance the author believes to be ulmic acid, formed by 
the decomposition of the glucose. The gas evolved at the negative 
pole consisted principally of hydrogen (87°88) with a little carbonic 
anhydride (7°32) and carbonic oxide (4°80); that collected at the 
positive pole was a mixture of oxygen, carbonic oxide, and carbonic 
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anhydride, with some hydrogen owing to admixture of gas from the 
negative pole. 

Amygdalin.—The decomposition of a solution of amygdalin (with 
10 Bunsen cells), as in the case of salicin, proceeds slowly at first, but 
afterwards more rapidly, the liquid at the positive pole becoming pale 
yellow. The products of decomposition are glucose, benzoic aldehyde, 
and hydrogen cyanide: neither oxalic nor formic acid could be de- 
tected, but ammonia is formed, derived probably from the hydrocyanic 
acid, the formic acid produced at the same time being oxidised to 
carbonic anhydride and water: a portion of the aldehyde also is oxi- 
dised to benzoic acid. The gas evolved at the negative electrode was 
pure hydrogen, whilst that at the positive electrode was a mixture of 
carbonic anhydride, carbonic oxide, oxygen, and nitrogen. 

C. E. G. 

Action of Ferric Chloride and Sulphuric Acid on Opium 
Bases. By D. Linpo (Chem. News, xxxvii, 158).—By treating a 
small quantity of codeine with concentrated sulphuric acid and ferric 
chloride, a magniticent and intense blue colour, similar to that of 
ammonia-sulphate of copper, is obtained. Morphine treated in like 
manner gives rise to an intense indigo-blue coloration. A gentle heat 
must be applied, otherwise no reaction is obtained. D. B. 


On Quinine Tannates. By J. Josst (Arch. Pharm. [3], xii, 
331—335).—Contrary to what is usually stated, tannic acid does not 
combine with quinine to form a quinine tannate of definite compo- 
sition, but a compound in which tannic acid may vary indefinitely, 
and to an extent depending on the method of preparation. 

The following analyses of several so-called quinine tannates show 
that the alkaloid varies not only in quantity, but also in character. 

No. 1 had been prepared by precipitating a neutral solution of 
quinine hydrochloride with a solution of ammonium tannate. 

Nos. 6 and 7, which the author obtained by adding tannic acid to 
an acid solution of quinine sulphate, show that quinine tannates can 
contain tannic acid in very large proportion :— 


Total 


Water shes ene ; _ , ‘ 
Quinine. |} Quinidine. | Cinchonidine.| Cinchonine. alkaloid. 


at 120°. 


p- ¢. . C. p- ¢. p. ¢. p- ¢. 
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The amount of quinine in No. 1 corresponds nearly with that required 
by the formula, CH»N.02.2C4H 0, + 4H,O, and in No. 2 with 
CopHaN202,3C,4Hi00, + 8H20. 

The bitter taste in these tannates decreases as the proportion of 
tannic acid in them is increased. 
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The author gives the following method as the best to follow in the 
analysis of quinine tannate. 

One gram is finely powdered, and mixed with milk of lime, then 
dried, and the dried residue exhausted with chloroform. The residue, 
after distilling off the chloroform, is dried at 120°, and weighed, then 
dissolved in dilute sulphuric acid, and tested with ether and ammonia 
in the usual manner, in order to ascertain whether the alkaloid is pure 
quinine, or contains any alkaloid insoluble in ether, such as quinidine, 
cinchonidine, or cinchonine. A. J. C. 


Some Decompositions of Strychnine. ByR. Scuirr (Gazzetta 
chimica italiana, viii, 82—83).—Strychnine dissolves in fuming nitric 
acid, with copious evolution of nitrous fumes, and the solution when 
dilnted yields an amorphous precipitate, which is a mixture of a base 
with a neutral substance. On dissolving this in glacial acetic acid, 
and adding water, the neutral substance is thrown down as a yellow 
amorphous powder, whilst the base remains in solution, and may be 
precipitated by sodium carbonate. This is also amorphous, and 
appears to be nitrostrychnine, but attempts to purify it failed. 

If the solution of strychnine in nitric acid be heated for some hours, 
a yellow crystalline compound is deposited as the solution cools, and 
more may be obtained by adding water to the mother-liquors. It 
forms yellow plates of the composition, C;,H,,N,O,;, which are soluble 
in boiling water, and melt above 300° with decomposition. It appears 
to have acid properties, but no érystallisable salts could be prepared. 
An amorphous basic substance is produced when strychnine is treated 
with potassium chlorate and hydrochloric acid. C. E. G. 


Action of Reducing Agents on Brucine previously dissolved 
in Nitric Acid. By R. Réure (Deut. Chem. Ges. Ber., xi, 741—743). 
—When a solution of brucine in nitric acid is allowed to stand for 
some time, and is then treated with stannous chloride, ammonium 
sulphide, or sulphurous acid, violet-coloured crystals are slowly formed. 
The composition of these crystals has not as yet been determined 
(comp., p. 437). M. M. P. M. 


On Ergotinine. By Tanret (Compt. rend., lxxxvi, 888—890).— 
In the first part of this paper details of the preparation of ergotine are 
given, by which a crystalline and an amorphous product are obtained ; 
the latter has not been analysed. The portion crystallised from alcohol, 
which was perfectly white, and in needle-shaped crystals, gave numbers 
corresponding closely with the formula, C35HyN,Oo. 

The formula C;;HyN,O,.HCl, requires 5°47 per cent. of chlorine ; 
the chlorhydrate obtained from the crystallised ergotinine gave the 
author 5°74 and 5°55 per cent. The hydrobromide requires 11°54 per 
cent. of bromine; found 11°78 per cent. for the product prepared from 
crystallised ergotinine, whilst that from amorphous ergotinine gave 
12:22 and 11°78 per cent. The salts are amorphous, and were obtained 
by precipitating an acetic solution of ergotinine with an excess of dilute 
hydrochloric or hydrobromic acid. The sulphate and lactate of ergo- 

3b2 


680 ABSTRACTS OF CHEMICAL PAPERS. 


tinine are the only crystalline salts the author has been able to pre- 
pare, but he has not obtained them in sufficient quantity for analy- 
J. M. T. 


sis. 


Transformation of Albuminoids in Cheese and Milk into 
Fats. By A. W. BuytH (Analyst, iii, 230—235).—From experi- 
ments made by C. Blondeau on cheese (Ann. Chim. Phys., iv, 1), with 
reference to the change it undergoes, probably from the influence of 
mycoderms, the author thinks that from the analysis of milk or cheese, 
after five or six months’ decomposition, it will be possible by calcula- 
tion to arrive at its original composition. With this idea he has made 
experiments on the subject, from which it appears that the amount of 
albuminoids decreases in milk which has stood for some time, whilst 
that.of fats increases. Lactic fermentation takes place at the same 
time, by which alcohol, acetic and lactic acids, and ammonia are pro- 
duced.. In every case the milk had an odour of acetic ether. The 
author’s experiments on cheese are not yet completed. _ 

L. T. O’S. 


Decomposition of Albumin by Fused Potash. By M. Nencxr 
(J. pr. Chem. [2], xvii, 97—105).—The main object of the paper is to 
show that the body obtained by Kiihne (Ber. viii, 206), and by Engler 
and Janecke (Ber. ix, 1411), by fusing albumin with potassium hydrate, 
and which the latter named pseudoindol, is not a single substance, but 
a mixture of indol and the body obtained from feces in the author’s 
laboratory, to which the name of skatol has been given. 

The author finds that when fused potash acts on albumin, leucine 
and tyrosine are formed, in addition to peptones, and that by further 
action, volatile fatty acids, especially valeric acid, are produced, with 
evolution of hydrogen: simultaneously indol and skatol are formed. 
if the fusion is continued for a long time, the amount of peptone-like 
bodies decreases, and the leucine and valeric acid are gradually con- 
verted into butyric acid. The tyrosine is perfectly decomposed, and 
phenol appears instead. The latter body is probably formed from the 
tyrosine, since whenever pheno! was produced, whether by putrefac- 
tion or by the action of potash, tyrosine was wanting, and vice versd. 

See the author’s article “ Eiweisskorper,” in the Newes Handwérter- 
buch der Chemie. G. T. A. 


Presence of Urea Ferment in the Air. By P. Mique (Bull. 
Soc. Chim. [2],xxix, 387—397).—The conversion of ureainto ammonium 
carbonate was first attributed by Pasteur to the action of a peculiar 
organised ferment. Musculus, on the other hand, maintained that 
ammoniacal fermentation is due to a soluble mucus contained in the 
urine. The author has made a large number of experiments on this 
subject, of which details are given in the present paper. His results 
are confirmatory of Pasteur’s observations. Urine sterilised by boiling 
for a quarter of an hour, and then sealed up, may be kept for any 
length of time without undergoing ammoniacal fermentation. But 
when such sterilised urine is exposed to the air, or when a small por- 
tion of dust from the air, or of water which has been agitated with 
air in the neighbourhood of a foul urinal is introduced into it, the 
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ammoniacal fermentation is almost invariably set up. Ammoniacal 
fermentation is always attended with the development of peculiar 
microscopic organisms, as stated by Pasteur. J. R. 


Action of Hydriodic Acid on Olivil. By D. Amato (Gazzetta 
chimica italiana, viii, 83—86).—Pure olivil (m. p. 119—120°) obtained 
from olive-gum was digested with concentrated hydriodic acid 
(b. p. 127°) for one hour. A mixture of ethyl and methy] iodide was 
formed, and a solid non-volatile black substance, of glistening aspect. 
This is insoluble in water, only slightly soluble in ether, but readily 
in alcohol, especially when hot. It is reprecipitated from the alcoholic 
solution on addition of water. The author intends to investigate the 
nature of this substance. . E.G. 


Chemistry of Vegetable Physiology and Agriculture. 


Absorption of Water by Plant Roots. By J. Vesqur (Chem. 
Centr., 1878, 165).—The author’s investigations show that the trans- 
piration effected by leaves depends not only on the surface area, but 
also upon the age of the leaves. Experimenting with Helianthus tube- 
rosus, he found that the transpiration increased rapidly with increase 
of surface, from the youngest to the eleventh leaf, but that it in- 
creased but slowly from that leaf to the seventeenth, after which it 
became stationary, although the surface of leaf exposed continued to 
increase. 

Increase of temperature causes a decrease in the absorption of 
water by the roots. Decrease of temperature has an opposite effect. 
The absorption by the roots is not proportional to the temperature of 
the leaves when these are exposed to a non-saturated atmosphere. 
Dark heat-rays exert a marked influence on absorption when the leaves 
are in a dry atmosphere, acting in the same manner as a rise of tem- 
perature. M. M. P. M. 


Presence of Sodium in Plants. By C. Courrszan (Compt. 
rend., Ixxxvi, 1151).—The author has examined, by means of the gas 
blowpipe, about 600 species of plants, and has come to the following 
conclusions :— 

More than three-fourths of terrestrial (non-maritime) plants contain 
sodium. The sodium is contained in largest quantity in the under- 
ground parts of the plants, and the quantity decreases in the higher 
parts, so that the flowers, the upper part of the stem, and upper leaves 
contain little or none, whilst the base of the stem, the lower leaves, 
and the root contain a notable quantity. Aquatic. plants contain 
sodium in all their submerged parts in nearly equal proportion, whilst 
the parts above the surface of the water follow the same law as land 
plants. Plants growing in wet places and in marshes, &c., are richer 
in sodium than plants growing on dry land, especially in their subter- 
ranean parts. 
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The proportion of soda varies according to the order, genus, and 
species of the plant. Generally those plants which contain much 
nitrogen contain very little sodium. 

Non-saline soils free from lime seem more favourable to soda-loving 
plants than calcareous soils. It remains to be determined whether 
the medium acts by itself, if the soil is calcareous or granitic, or if 
soda-loving plants seek clay and granite because these soils, being im- 
pervious, collect stagnant water and form marshes. The author pre- 
fers the latter view, for none of these soils shows any trace of sodium 
when examined spectroscopically. 

In maritime plants, even though soda is present in large quantity 
in most parts, the flower is never found to contain the smallest trace 
of this substance. 

All the above facts support the opinion that soda is useless, if not 
hurtful to most plants. The roots of land plants and the submerged 
parts of aquatic plants absorb soda without selection, and it is but 
partially transferred to the upper parts. The proportion of soda in 
all aquatic plants is also found to be practically the same. 

C. W. W. 


Silicon Compounds in Plants. By W. Lanee (Deut. Chem. 
Ges. Ber., xi, 822—826).—A concentrated aqueous extract of Lquise- 
tum hiemale, from which the albuminoids have been removed by boil- 
ing, yields a gelatinous precipitate on the addition of lime water in 
excess. The precipitate, which consists essentially of magnesium 
metasilicate and magnesium hydrate, mixed with a small quantity of 
alumina and ferric oxide, is soluble in acids. <A similar precipitate of 
magnesium hydrate and metasilicate is formed when lime water or 
caustic potash in excess is added to a mixture of magnesium sulphate 
and a very dilute solution of silica in hydrochloric acid. Since the 
fresh sap of the plant has an acid reaction, the author considers that 
the silicon must be present in the form of a very dilute solution of 
silica hydrate. 

Since cellulose, which has been repeatedly dissolved in an ammonia- 
cal solution of copper oxide and reprecipitated by hydrochloric acid, 
with the object of purifying it from inorganic matter, still yields 0°079 
per cent. of ash, containing 50 per cent. of silica, it is in the author's 
opinion probable that the silicon is present in the membranes of the 
plants in a very finely divided but insoluble state. W. C. W. 


Analytical Chemistry. 


Determination of Sulphuric Acid in Urine. By E. Baumann 
(Analyst, iii, 240).—This method is based on the fact that “ sulphuric 
ethers ” existing in urine are not decomposed when gently heated with 
acetic acid, but are readily decomposed when heated with a small 
quantity of hydrochloric acid. The sulphuric acid present as salts is 
determined by mixing 25 to 50 c.c. of the urine with acetic acid, and 
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adding an equal bulk of water and excess of barinm chloride. The 
whole is heated on a water-bath for three-quarters of an hour, and the 
baric sulphate collected and weighed. The filtrate from this is boiled 
with hydrochloric acid until the precipitate separates out completely, 
when it is filtered and washed with hot alcohol to remove resins, &c., 
which are thrown down at the same time. This gives the amount of 
sulphuric acid as ethers; the former precipitate the a * as salts. 

: Be re 


Action of Potassium Chlorate on the System. By 0. Hzuuner 
(Analyst, iii, 236—240).—When potassium chlorate is administered, 
about 94 per cent. of it passes out of the system in the urine, but 
whether the other 6 per cent. is decomposed in the body or is 
evacnated with the feces the author is unable to decide. In order to 
estimate the amount of chlorate in the urine, the author tried the 
method of reduction with the copper-zinc couple, but the process was 
unsatisfactory, from the frothing of the liquid and the long time re- 
quired for complete reduction. An eminently satisfactory and simple 
method, however, is to precipitate the chlorides in a measured quan- 
tity of the urine with excess of silver nitrate, and after removal of the 
silver chloride, to render the filtrate acid with sulphuric acid, and add 
metallic zinc. If the liquid be gently warmed, the reduction is com- 
plete in about half an hour, and the hydrochloric acid ‘produced may 
be estimated in the clear liquid in the usual way. A very good 
qualitative test is to add an acid solution of ferrous sulphate to the 
solution after removal of the chloride as above. On heating, the chlorate 
is reduced, and silver chloride is thrown down. C. EK. G. 


Analysis of American Moulded Glass. By Capuan (Dingl. 
polyt. J., cexvii, 509).—Caplan gives the following as the composition 
of American beer glasses sent to Berlin :— 


A direct alkali estimation gave 18°52 per cent. Na,O. 
According to A. Frank (Tépfer und Zieglerzeitung, 1877, 366), the 
American glass has a specific gravity of 2°48, and is very fusible. 
|S 


New Method for the Decomposition of Chromic Iron. By 
E. F. Smita (Am. J. Sei. [3], xv, 198—200).—Chrome iron ore 
when very finely divided is completely decomposed by heating it with 
bromine under pressure. The sample should be ground and elutriated. 
A considerable quantity of bromine water and: from 10 to 12 drops of 
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bromine should be used. The mixture should be heated at 180° for 
two or three days in a sealed tube. 

Chromic oxide, prepared by the ignition of the hydrate, may be 
brought, into solution by digestion with bromine and sodium hydrate 
solution in a beaker. M. M. P. M. 


Detection of Alcohol in Ethereal Oils. (Chem. Centr., 1878, 
208).—A given volume of the oil to be tested is shaken up with its 
own volume of pure glycerin. When the liquids have completely 
separated, the increase in the volume of the glycerin is determined. 
This increase represents the amount of alcohol contained in the oil. 

M. M. P. M. 

Adulteration of Milk with Glycerin. By J. Murer (Analyst, 
iii, 235—236).—It is possible to adulterate milk with 35 per cent. of 
glycerin-water, sp. gr. 1:03, without the possibility of detection by 
the “‘ gravity” or “solids not fats” methods. The following modifi- 
cation of Wanklyn’s process has been devised by the author to meet 
this case. The residue, which is determined as usual by evaporation 
and extraction with ether, is treated with a mixture of equal volumes 
of alcohol and ether, and the residue left after the evaporation of the 
extract is tested for glycerin. If this substance should be found, a 
complete analysis of the milk must be made, and both sugar and casein 
estimated. The difference between the true and apparent “solids not 
fats” will be glycerin. L. T. O'S. 


Diseased Milk. By C. Heiscu (Analyst, iii, 249—251).—The 
first sample showed no peculiarities on analysis, but when examined 
under the microscope was found to contain Blyth’s bodies (Analyst, i, 
239), pus and blood corpuscles, and pieces of skin tinged with blood. 
The following are two samples of milk, and one of cream, obtained 
from a mixture of the milk of the two cows (suffering from foot-and- 
mouth disease) which had yielded the milk. 

The results of the analysis of the milk are 


(2). 


On microscopical examination, No. 1 showed Blyth’s bodies and 
blood-corpuscles, the blood-bands being distinctly seen in the spectro- 
scope; and No. 2 showed colostrum and blood-corpuscles, which 
was confirmed by the spectroscope. 

The cream had a peculiar reddish colour, and all the appearances 
described, in a marked degree. 

Two more samples of milk from the same cows a week later gave on 
analysis the following results :— 

(1). (2). 


12°86 
7°82 
5°04 
0°82 
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In No. 1 the microscope showed a few of Blyth’s bodies; the blood 
bands were scarcely visible. In No. 2 colostrum was still present, and 
casts of the mammary glands; the blood-bands were visible. 

L. T. O’S. 

Diseased Milk. By G. W. Wicner (Analyst, iii, 251—254).— 
The milk in question, although it gave satisfactory analytical results, 
was yet found on microscopical examination to be unfit for human 
food. The milk was allowed to stand for six days, and examined on 
the first, second, third, and sixth days. On the first day it contained 
pus and blood-corpuscles, and Blyth’s bodies, which are contained in 
milk yielded by cows suffering from foot-and-mouth disease. 

On the second day it contained blood-corpuscles, Blyth’s bodies, 
and skin streaked with blood. It had partially solidified, as colostrum 
milk solidifies when boiled. The creain also had become mottled, and 
the surface corrugated. 

On the third day there appeared to be only a few Blyth’s bodies, 
the surface of the cream was covered with a fungus, and the whey 
had separated from the curd in vertical streaks. 

On the sixth day the milk had so decomposed, that for practical 
purposes the examination was useless. 

The necessity of a microscopical examination is clearly seen from 


this case. L. T. O’S. 


Butter Analysis. By F. P. Perkins (Analyst, iii, 241).—The 
following is a method for estimating the volatile acids in butter. The 


fats are saponified and allowed to cool, the insoluble acids pre- 
cipitated by dilute sulphuric acid, and the clear liquid passed through 
a weighed filter-paper. The fat in the flask is washed by agitation 
with hot water, which is allowed to cool, and is then poured on the 
filter-paper (this operation is repeated several times); the insoluble 
acids are dried at 110° and weighed. The filtrate is made up to half a 
litre, the total acidity in 100 c.c. of which is determined by means of 
a decinormal caustic potash solution. Another 100 c.c. are evaporated 
to 10 c.c., water added, and the acidity again determined. The differ- 
ence between the two numbers multiplied by 5 gives the acidity due 
to volatile acids in c.c. of KOH. The method gives fair results. 
L. T. O'S. 

Butter Analysis. By C. Jnun (Arch. Pharm. [3], xii, 335—337). 
—The maximum amount of insoluble fatty acids in pure butter has 
been regarded by Hehner and other chemists to be 88 per cent.; but 
from the results of ten experiments, in which the amount of insoluble 
fatty acids varied between 86°2 and 89°8 per cent., the author con- 
siders the maximum to be nearer 90 per cent. 

It is to be remarked, however, that this maximum limit has been 
based on the higher results, which were obtained by weighing the 
fatty acids after first melting them with wax, according to the method 
of Dietzsch. E. Reichardt, in noting the fact in an addendum to this 
paper, states that he has found 86—87 per cent. of fatty acids in butter. 

A. J. C. 

Test for Reducing Substances, especially Glucose. By E. 

PoLLaccl (Gazzetta chimica italiana, viii, 80—82).—It is proposed to 
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employ ferric oxide instead of cupric oxide, as a test for substances, 
such as glucose, which exert a reducing action. A minute quantity of 
a solution of pure ferric oxide is added to a little distilled water by 
means of a glass rod, then 3 or 4 drops of soda-solution, and finally 
the liquid to be tested. The whole is boiled for a minute or two; 
sulphuric acid is added in quantity sufficient to dissolve the iron oxide, 
and then a drop of potassium ferricyanide solution: a blue precipitate 
is produced immediately if the liquid tested had contained any re- 
ducing substance. In this way 1 part of glucose in 25,000 of water 
may be detected. Cane sugar does not produce this effect. 


C. E. G. 


Tests for Glucose. By G. Mazzara (Gazzetta chimica italiana, 
viii, 86—87).—The author mentions that nickel sesquioxide is reduced 
to the monoxide by glucose in presence of alkalis, and that iodic acid, 
under similar circumstances, yields an alkaline iodide. Neither of 
these reactions, however, can be used for quantitative determinations. 

C. E. G. 

Reduction of Alkaline Copper Solutions by Saccharine 
Bodies. By F. Soxuiet (Chem. Centr., 1878, 218—224, 236—240).— 
The author shows by numerous experiments that—1. The supposition 
that 1 equivalent of grape or of inverted sugar reduces 10 equivalents 
of copper oxide is false. 2. The reducing action of sugars on alkaline 
copper solutions cannot be expressed by an equivalent proportion, 
since the amount of copper oxide reduced varies with the strength of 
the copper solution. ‘This proportion is found to vary from 1: 8°5 to 
1:12°5. 3. The results obtained with Fehling’s solution by titration 
are purely empirical; they are very exact, being to + 0°2 per cent., 
when made under the same conditions as to concentration. Undiluted 
Fehling’s solution gives with 1 per cent. sugar solutions 0°5 per cent. 
higher results than with 4 per cent. solutions; fourfold diluted 
Fehling’s solution gives the same results with both strengths of sugar 
solution. The results obtained with Fehling’s solution, diluted with 
four volumes of water, differ by 3 per cent. from those obtained by 
Fehling (Ann. d. Chem. u. Pharm. lxxii, 106), and confirmed by 
Neubauer (Arch. du Pharm. [2], Ixxi, 278; the undiluted solution 
gives results differing by 4 per cent. as compared with the diluted one. 
4. The gravimetric method always gives higher numbers than the 
volumetric, unless care be taken that the copper solution employed be 
not more than from 0°5 to 1-0 per cent. in excess: hence, a gravimetric 
estimation of sugar by means of an alkaline copper solution is quite im- 
possible. The author strongly criticises some apparently exact results 
obtained by experimenters using the gravimetric method. Con- 
siderable error may be introduced by heating Fehling’s solution for 
some time, as the undiluted solution cannot be heated for 15 minutes 
without precipitating some suboxide of copper. 

Milk sugar does not decompose the copper solution as quickly as 
grape sugar, so that it is necessary to heat somewhat longer; six to 
seven minutes is enough, otherwise it cannot be so well titrated as the 
other; but the estimation of milk sugar can be made more exact than 
in the case of grape or inverted sugar, as the former either in } per 
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cent. or 1} per cent. solution reduces the same amount of oxide in 
diluted and undiluted Fehling’s solution. Six experiments gave the 
following results :— 

1 gram of milk-sugar reduces— 

In § per cent.solution 147°8 c.c.; Fehlirg’s solution = 1:3023 gr.Cu = 
7°39 equivalents. 

In 1$per cent. solution 147°9c.c.; Fehling’s solution = 1:3031 gr. Cu= 
7°39 equivalents. 

In 1} per cent. solution 148'0c.c.; Fehling’s solution = 13040 gr.Cu = 
7°40 equivalents. 

The author always adds 50 c.c. of 1 per cent. sugar solution, or 
double that amount of the 4 per cent. solution to a measured volume of 
Fehling’s solution previously mixed with an equal volume of Seignette 
salt solution, and heated to boiling. After boiling for 6—7 minutes 
in the case of milk-sugar, and for 3—4 minutes in the case of grape 
or inverted sugar, the solution is filtered, and a portion is acidified with 
acetic acid, and tested for copper with potassium ferrocyanide. This 
process is repeated until the exact amount of copper solution is obtained. 

By gravimetric analysis, 1 : 7-4 and 1: 7°67 were the proportions of 
milk sugar to copper oxide obtained. 

The behaviour of maltose and lactose to Sachsse’s alkaline 
mercury-iodine solution has been examined, and Sachsse’s results con- 
firmed. Milk-sugar and grape-sugar behave relatively towards 
Sachsse’s solution as they do towards Fehling’s solution. J. T. 


Estimation of Calcium Tartrate in Crude Tartars. By 
A. ScHeurerR-KestNner (Compt. rend., lxxxvi, 1024—1025).—The 
ordinary method of estimating calcium tartrate, by precipitating a 
solution of the crude tartar in hydrochloric acid with caustic soda, 
does not give correct results in presence of calcium sulphate, as the 
calcium sulphate and sodium tartrate undergo double aati 
forming calcium tartrate and sodium sulphate. 

To avoid this source of error, it is proposed to dissolve the tartar in 
hydrochloric acid, and to precipitate the whole of the tartaric acid, as 
calcium tartrate, by: the addition of calcium chloride and caustic soda. 
The precipitate is washed, dried, and calcined, and the resulting cal- 
cium carbonate estimated by titration in the usual wa 

Another portion of the tartar is treated with hot ‘water, and the 
solution is titrated with standard soda. From these data the amount 
of calcium tartrate and of potassium bitartrate in the crude material 
can be calculated. W. C. W. 


Tannin Estimation. By F. Katureiner (Dingl. polyt. J., 
ecxxviii, 53—64).—From experiments made on Léwenthal’s method, 
the author concludes that:—1. The permanganate solution should not 
contain more than 1°33 grams of the crystallised salt per litre. 2. The 
indigo solution should be such that 20 c.c. = 10 c.c. of permanganate. 
3. The solution of gelatin and sodium chloride (25 grams gelatin dis- 
solved in water, saturated with pure sodium chloride and made up to 
1 litre with a saturated solution of salt) should be kept well corked, 
and filtered before using. 4. The concentration of the tannin solution 
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should be such that 10 c.c. may require about 6 c.c. of permanganate 
solution. 

To determine the “non-tannin” constituents oxidisable by the per- 
manganate, 50 c.c. of water containing 2°5 grams of sulphuric acid 
are added to 100 c.c. of the solution, stirred up with 100 c.c. of the 
gelatin solution, and after standing all night, the solution is filtered, 
and a measured portion of the filtrate is titrated. 

The time required for titrating is about four minutes for the original 
solution, and about six minutes for the “ filtrate.” 

The author recommends Loéwenthal’s method, and cites other 
opinions in its favour; he criticises unfavourably Hammer’s method, 
and condemns Clark’s and Jean’s methods. J. Te. 


Codeine Reaction. By O. Hesse (Arch. Pharm. [3], xii, 330). 

—As already shown by the author (Ber., iv, 697), codeine forms a 
colourless solution with pure concentrated sulphuric acid, and a blue 
solution with sulphuric acid containing iron, e.g., ferric chloride.’ On 
account of the slow action of the acid on crystalline codeine, it is re- 
commended, in this test, to employ codeine which has been dried in a 
desiccator: 1—14c.c. of sulphuric acid added to 2—3 milligrams of 
the finely-powdered codeine, gives a colourless solution. 
_ The pink colour obtained by Calmberg (this Journal, 1876, i, 778), 
when codeine was moistened with concentrated sulphuric acid, was 
probably due to impurities in the acid, as codeine is thereby more or 
less coloured. A. J. C. 


A New Creatinine Reaction. By O. Mascuxke (Zeitschr. Anal. 
Chem., 1878, 134—141).—On the addition of an excess of soda, potas- 
sium-sodium tartrate, and copper sulphate to a dilute solution of 
creatinine, a cloudiness is produced, which, after a short time, settles 
as a white precipitate. This reaction is hastened by heating the solu- 
tion to 50—60°; if, however, the solution be boiled, gradual decom- 
position ensues. _ This reaction is sufficient to detect 0°01 gram in 
100 c.c. of solution, but the precipitate, which is a compound of 
creatinine with cuprous oxide, is formed at the cost of some of the 
creatine present; so that it is advisable to add grape-sugar, which 
reduces the copper salt in place of the creatinine. The precipitate is 
soluble in water and in ammonia, the solution becoming blue on 
exposure to the air. From the copper salt the compound of creatinine 
with zinc chloride may be formed. 

Very small quantities of sugar may be detected in urine, by pre- 
cipitating the uric acid with an alkaline copper solution, then adding 
Rochelle salt and a little sulphate of copper, filtering, and allowing the 
clear liquid to flow from a pipette on to the surface of a boiling-hot 
solution of soda. A clear, yellowish-brown ring, which gradually 
becomes cloudy, is formed at the line of contact of the two solutions. 
This appears to be due to the united actions of sugar, urochrome, and 
creatinine present, producing a double compound of creatinine and 
cuprous oxide with urochrome and cuprous oxide. Indican does not 
appear to be capable of forming a brown ring, but rather to hinder the 
precipitation of cupric and cuprous oxides. On the contrary, creatine 
gives no precipitate when treated as above. E. W. P. 
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Action of the Glover Tower. By F. Hurrer (Dingl. polyt. J., 
cexxvii, 563—570).—From the books of Messrs. Gaskell, Deacon, 
and Co., it appears that per 100 of burnt sulphur—(1) the amount of 
nitre in circulation through the system connected with seven Glover 
towers was 19°61; (2) the amount of nitre added was 5°04; (3) the 
mechanical loss was 0°58, or 11 per cent. of the newly-added nitre ; 
and the loss by chemical decomposition was 4°45, or 89 per cent. of 
the added nitre, and 22°75 per cent. of the nitre in circulation, The 
author is convinced that the greater half of this decomposition takes 
place in the Glover tower, for the conditions are much more favourable 
there than in the chamber. Laboratory experiments were made to 
determine the amount of loss due to chemical decomposition. An 
artificial nitrose was prepared by heating lead nitrate and passing the 
fumes into sulphuric acid; and the amount of nitric trioxide and 
tetroxide contained in it was determined. Mixtures of sulphurous 
anhydride and oxygen, or of sulphurous anhydride and air, in definite 
quantity, were passed through. The results show that the loss of 
nitre per 100 of SO, increases with the temperature, and at the same 
temperature the loss increases as the amount of oxygen in the gas 
mixture diminishes. 


Glass containing Alkaline Bases only. By P. Eset (Dingl. 
polyt. J., cexxviii, 47—51).—Certain kinds of glass can be coloured 
yellow to brown by the addition of sulphur, whilst others containing 
less alkali cannot thus be coloured. The boundary between these is 
well defined. 

The following mixtures were fused, well stirred up and treated with 
pieces of sulphur. 


a. b. C. 
SiO, .... 160 150 130 
K,CO; .. 138 138 138 

After cooling, a was colourless; 6 showed yellow colour in spots, 
whilst ¢ was deep brownish-yellow throughout. Evidently } lay near 
to the boundary. Analysis of the glass b gave the relation K,O : SiO, 
= 1: 2°67, which approaches very closely tu that found for lime and 
baryta glasses, viz., base: Si0,=1:2°5 (ibid., cexxv, 70). With 
this relation of base to acid the silica seems to be saturated. 

As the proportion of silica is increased, the fusibility of the glass 
diminishes, and the glass becomes more and more like fused quartz, 
the excess of silica separating out in a crystalline form. When cooled 
quickly, the glass rich in silica has a bright lustre ; when slowly cooled 
on the contrary, it becomes devitrified, at least when it contains about 
88 per cent. of silica. To ascertain if the portion separated out was 
silica, the following mixtures were ate — 


ec. 
Sead .... 200 200 200 
K,CO; .. 180 100 50 
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The first two fused easily and could not be devitrified by slow 
cooling. c fused after long heating, and on cooling slowly was com- 
pletely devitrified. Numerous aggregates of crystals resembling 
wavellite appeared, but no individual crystals could be made out. The 
glass absorbs water and carbonic anhydride from the air, and becomes 
covered with an efflorescence of potassium carbonate. 

On treating with acid, and subsequently with sodium carbonate, a 
crystalline residue was obtained, which yielded 99°53 per cent. of 
silica. Hence pure silica crystallises out from these acid glasses. The 
same mixture ¢, when quickly cooled, does not absorb moisture and 
carbonic anhydride from the air, and on decomposing with an acid no 
crystalline residue remains. The slowly cooled glass contained 
SiO, = 84°12 percent., and K,O0 = 15°88 per cent. ; also 55°99 per cent. 
of silica was in the crystalline form, leaving 28°13 per cent. combined 
with the potash; this corresponds to K,0: SiO, =1:2°77. This 
is very nearly the same as that obtained with the neutral glass 
previously mentioned. J. T. 


Refining of Sugar by the Use of Alumina. By O. Koniravuscu 
(Chem. Centr., 1878, 185—191).—The author’s experiments upon the 
method introduced by Léwig for refining sugar, show that by the use 
of moist aluminium hydrate a nearly colourless liquid, yielding a crys- 
talline mass on evaporation, may be obtained from raw sugar, but that 
the whole of the colouring matter cannot be removed without the use 
of animal char, and that the formation of molasses cannot be entirely 


prevented. The aluminium hydrate is not, according to the author, 
completely insoluble in the raw syrup. 

The large mass of moist hydrate which it is necessary to employ, 
militates against the economical application of Léwig’s process. 


M. M. P. M. 


Burning of Bricks in Annular Kilns. By F. Fiscuer (Ding/. 
polyt. J., ecxxvii, 65—69).—The author gives, in the first portion of 
this paper, details respecting the early history of brick-making, after 
which he describes the qualities of various kinds of clay used for this 
industry. The following analysis gives the composition of kaolins 
used for the manufacture of bricks :— 


TECHNICAL CHEMISTRY. 


Constituents. 


Kaolin of Kottiken. 
Kaolin of Kaschkan. 
celain Manufacture. 


Kaolin of Ledetz. 
Kaolin of Tremosna. 
Kaolin of Zettlitz. 
Kaolin of Lettin. 
Kaolin of Sennewitz. 


Mass of the Royal Por- 


Clay ....ccccccsecece 87°41 |90°29 |96 °55 ‘09 |78°51 |63°77 
Quartz. ....0»....-.--| 3°08 | 6°40 | 4°08 | 2°30 *21 |20°90 |35 ‘50 
tte 66 | 6°19 | 5°63 | 1°15 ‘70 | 0°59 | 0°73 


Silicie acid 45°36 |44°76 |45 98 |45°36 45°63 |45°00 |45 °30 
_ | Alumina ........./89°58 |39 65 |39 °36 |389°71 08 |39°32 |37°15 
& } Ferric oxide......| 0°92 | 0°72 | 0°73 | 1°18 88 | 0°75 | 1°29 
| Magnesia seeeceee| 0°20 | 0°34) 0°45 | — ‘66 | 0°28 | 0°78 
Potash ....0e+..-{/ O'21 | 0°02 | 0°99 | 1°24 "84 | 0°53 | 2°02 
(Water ........2+.. |14°02 [14°07 |13°28 |13°32 |13 32 [14°20 |13°11 


The following analyses give the composition of French and German 
plastic clays: (1) White clay from Ebernhahn; (2) ditto from Baum- 
bach; (3) ditto from Bendorf; (4) ditto from Laemmersbach; (5) 
ditto from Héhr; also (6) a French clay, meagre, and (7) a French 
clay, fat :— 


Constituents. g 2. 3. 4, , 6. c. 


Clay.............| 71°22 | 76°30 | 39°71 | 66°23 44°63 | 71°54 
Quartz ..........| 24°08 22°40 57°15 81°42 52°77 | 25°97 
Welsper’...cecccee| 4°96 1°30 3°14 2°35 2°60 | 2°49 
Silicic acid....| 46°62 | 47°44 | 47°44 | 47°39 45°99 | 45°75 
Alumina .....| 36°01 | 87°21 | 35°74 | 36°40 38°08 | 35°77 
y,| Ferric oxide ..| 1°39 1°68 1°94 1 ‘52 2°44) 2°94 
ee 
2 Lime a trace trace ~- trace — 
© | Magnesia 0°73 0°79 0°88 0°51 1:19 | 0°78 
Potash .......| 3°47 4°22 3°85 3°96 2°36} 1°24 
\ Loss by ignition | 10°19 9°69 9°52 9°92 | 9:00 | 10°76 | 18-70 


Seger mentions that it is not possible to distinguish the differences 
observed in the degree of plasticity of clays by their chemical composi- 
tion; it is, however, more probable that the degree of plasticity is 
dependent on the structure of the rock from which the clay origi- 
nates. 

The above clays lose their water-contents, partly on being dried, 
whereby they show a linear shrinking of 11°5 p. c., partly at a higher 
temperature. In the latter case the clay is converted into a rocky, 
very porous and friable mass. 

In the conclusion of this paper, two tables by Daube are given, 
illustrating in No. 1 the loss in weight and volume which clay sus- 
tains through being dried or heated strongly, and in No. 2 the results 
of some experiments which tend to show how very much the porosity 
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and resistance of bricks made from the same clays depend on the tem- 
perature at which the burning takes place :— 


Taste No. I. 


Loss of Total Linear 
weight. Shrinking. 


Per cent. Per cent. 
After drying in the air for one day ............04 11°7 5-0 

a * CWO EGBYE 0 cccccccesecs 16°1 

Er twenty — Sea cresee 19°8 

After drying at 150° | 22°0 

After burning, slightly burnt (red). oe eeccne 28 *4 

wr medium hard ‘ 29-0 

a hard (white) 29°6 

to clinker (green) 29 °6 


” 


Taste No. II. 


Burnt | Burnt | Burnt Clink 
slightly. | medium.| hard. mati 


Per cent.| Per cent.) Per cent.| Per cent. 
Absorption of moisture in the air......... 0° “4 
when dipped into water ......} 1 ‘ . 1 6 
in boiling water 18° : 
Portion soluble in water (CaSQ,).. 
Loss of weight in 10 p. c. hydrochloric acid 
~ in nitric acid. . 
Increase in weight in sulphuric ‘acid. by for- 
FOREN OF CHB g, 06.0.0. 06.00.00.9:0 00:00 06:00 


” 


General and Physical Chemistry. 


Refraction of Organic Bodies in the Gaseous State. By 
Mascart (Compt. rend., Ixxxvi, 1182—1185).—This paper gives some 
results of an investigation of the refraction of gases by a method 
already described (p. 359 of this volume). The author has examined 
members of the methyl series, of the ethyl series, and several other 
bodies, all boiling below 100°. 

The specific refraction of a miztwre of gases is equal to the sum of 
the refractions of the constituents. This law, however, is known not 
to obtain for compounds, and the author’s results confirm this. He finds 
in general that the observed specific refraction is less than that calceu- 
lated on the above supposition. If it were true for compounds, bodies 
with the same elementary composition and volume should have the same 
specific refraction. ‘This sometimes obtains, as in the case of benzene 
and acetylene, but not generally. If the law were strictly true, we 
should be able to calculate the specific refraction of hydrogen, carbon, 
chlorine, &c.; but in this way very discordant values are obtained, 
except when homologous compounds of two different series are com- 
pared. It would seem, therefore, that no method founded on the 
consideration of its elementary composition, will enable us to calculate 
the refraction of a gaseous compound from that of its constituents. 

J. H. P. 

Absorption-bands of Water, Petroleum, Ammonia, Alcohol, 
and Glycerin. By J. L.Scménn (Ann. Phys. Chem. Erganzungs- 
band, viii, 670—675).— On examining, by a direct-vision spectroscope, 
the light from a petroleum lamp, after transmission through 3°8 meters 
of distilled water, the author observed two absorption-bands between 
Cand D. A thickness of 1°9 meter of common petroleum absorbed 
all the blue and violet rays, and showed two closely contiguous absorp- 
tion-bands also between C and D. Several absorption-bands were 
also observed in the light transmitted through columns of concentrated 
ammonia solution, alcohol, and glycerin respectively. R. R. 


Conductivity for Heat of Rocks and Woods. By HE. Luss 
(Ann. Phys. Chem. Ergdnzungsband, viii, 517—555).—The method by 
which the author made his determinations consisted in applying a 
nearly uniform temperature to the upper surface of a circular plate of 
the substance, and when a state of equilibrium had been attained, the 
amounts of heat passing through the different substances were com- 
pared by means of a thermo-pile placed at determinate distances below 
the plate. The heat was applied by means of a copper box through 
which steam was passed ; and to ensure perfect contact, the bottom of 
the copper box was covered with a stratum of mercury. In like 
manner a thin disc of copper, applied to the lower surface of the plate, 
had mercury spread on its upper surface, and means were provided for 
pressing the surfaces closely together. The effect of the radiation on 
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the thermo-pile was observed when the distances between the face of 
the latter and the upper disc were severally 63, 73, 83, 93, and 103 
millimeters, the exact temperature of the copper box being at the same 
time ascertained by means of a delicate thermometer. The radiation 
took place in a chamber from which the air had been exhausted, and 
means were adopted for maintaining the walls of the chamber at a 
constant temperature. 

The author gives the relative conductivity of a number of rocks from 
specified localities, and of certain kinds of wood cut in various direc- 
tions with respect to the fibres and annual rings. For example, marble 
from the Pyrenees being 1,000 ; Italian marble is 763 ; sandstone, 701 ; 
slate, 537; common clay, 275; oak in a direction parallel to the fibres, 
161; oak, parallel to the fibres and perpendicular to the annual rings, 
86; oak, perpendicular to the fibres and rings, 75. The general results 
are, that crystalline rocks conduct better than those formed of me- 
chanical mixtures, and the fine-grained rocks better than the coarse- 
grained ; the greater conductivity of woods in the direction of their 
fibres, which has been observed by Tyndall and others, is confirmed. 

R. R. 


On the Temperature of Flame. By F. Rosszrri (Gazzetta 
chimica italiana, viii, 121—127).—This is a continuation of the 
author’s former communication on the same subject (ibid., vii, 422, 
and this vol., p. 467). When a gas flame is used, and the pressure of 
the gas is varied, the temperature increases but very slightly with the 


pressure for the same part of the flame (not more than 20°), although 
the size of the flame may vary greatly. 

1. Luminous Gas Flame.—The flame of a Bunsen burner of which 
the air holes are closed, consists of an obscure internal nucleus and an 
outer luminous envelope, which at the lower part is surrounded by an 
external zone of a pale-blue colour. The internal cone has a tempera- 
ture of 280° at its base which gradually increases towards the apex, 
where it is the same as that of the luminous envelope: this is sensibly 
constant and about 1050°: the blue portion has a temperature of about 
1300°. ; 

In the ordinary fish-tail or bat’s-wing burner the edges of the flame 
are about 1100°, and in the most luminous part 1150°. 

2. Non-luminous Flame.—The temperatures of the different layers 
in a Bunsen flame are slightly different from those given in the former 
paper, namely, 1360° for the external layer, and 1263° for the violet- 
coloured layer immediately beneath this. 

3. In Bunsen’s apparatus for showing the absorption of the yellow 
sodium light by sodium vapour, two flames are employed, the one 
having a much higher temperature than the other; these were found 
to be 940° and 1290° respectively. 

4. Flame of a Stearin Candle.—The blue zone at the lower part of 
the flame is about 770° ; the interior obscure cone 640° at the summit 
of the wick, and 840° at the apex: the external luminous envelope has 
a temperature of about 940°. 

5. Flame of a Locatelli Lamp.—At the base of the flame, just above 
the wick, the temperature is 575°; the apex of the internal obscure 
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cone, 875°; the luminous envelope at the same level, 890°; apex of 
luminous envelope, 920°. 

6. Flame of a Petroleum Lamp.—This flame, with a chimney, has a 
temperature of 1030° in the luminous part; without a chimney, 780° 
in the smoky part; 920° in the most luminous part. 

7. Alcohol Flame.—The temperature of this flame varies from 900° 
at the base to 1180° at the apex. The proportion of water present, 
within certain limits (sp. gr. of alcohol ‘912 and °8225), does not 
materially influence the temperature. 

8. Mixture of Gas and Air.—Such a mixture in known proportions 
was burned in a Bunsen lamp, the air-holes being closed. I gives the 
temperature obtained with equal volumes of gas and air; II, one vol. 
gas to two of air; III, one vol. gas to two and a half of air; IV, one 
vol. gas to three of air. 


I. i, TIT. IV. 
Apex of flame........ 1150° 1260° 1150° 1116° 
Base of internal cone. . 570 330 270 240 


A mixture of one vol. gas to four of air could not be burned in a Bun- 
sen lamp, but with an ordinary steatite burner it gave a temperature 
of 930°. It will be seen that the highest temperature was obtained 
with a mixture of two vols. air to one of gas; the mixture in a Bunsen 
burner, under ordinary conditions, was found to be in the proportion 
22:1. 

9. Mixture of Gas and Nitrogen.—The conditions of experiment were 
the same as those in 8. I gives the temperature at the apex of the 
luminous flame; II, that at the base of the internal cone. 


a II. 
Gas to nitrogen = 2: 3 1240° 345° 
7 ai;1 1180 260 

- =1:2 1150 240 

mi = 1: 25 1080 - 

‘ =1:83 1040 210 
=1:4 960 - 160 


When the proportion of nitrogen to gas exceeds 2 : 1, the flame is no 
longer luminous. 

10. Mixture of Gas and Carbonic Anhydride.—With this mixture the 
space intervening between the flame and the top of the burner is dis- 
tinctly marked: I and II have the same signification as in 9. 


5. II. 
Gas to carbonic anhydride = 2 : 1 1190° 280° 
“ m 3:2 1170 270 
. = ee 1100 270 
- “ 2:3 1020 270 
me - 1:2 880 o 
“ mt 1:3 780 250 


A comparison of the results in 9 and 10 shows that for equal volumes, 
carbonic anhydride has a more powerful cooling effect on the flame 
3¢2 
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than nitrogen; this is in accordance with the specific heats of the two 
gases, which are in the proportion of 100: 71. 

The author also describes an electric pyrometer of carbon and 
platinum for temperatures up to 2000°, but it is not yet one 


Production of Heat by Chemical Action. (Note.) By T. L. 
Puipson (Compt. rend., lxxxvi, 1196—1197).—If a small fragment of 
calcium hypochlorite be held in front of a stream of sulphuretted 
hydrogen, the hydrogen of the latter unites so quickly with the oxygen 
of the former that considerable heat is evolved. The smell of the 
sulphuretted hydrogen is replaced by that of chlorine which is set 
free, and a small deposit of free sulphur takes place on the calcium 
hypochlorite, although the greater part of the sulphur is oxidised, 
forming sulphuric acid. _ J. H. P. 


‘ Action of Oxygen on the Acid Chlorides and Analogous 
Compounds of Phosphorus and Arsenic. By Bertruetor 
(Compt. rend., Ixxxvi, 859—864).—The heat of formation of metallic 
chlorides in the anhydrous state usually exceeds that of the corre- 
sponding oxides, so that chlorine displaces the oxygen in these oxides : 
on the contrary, the heat of formation of acid anhydrides by the union 
of oxygen with metalloids or metals exceeds that of the corresponding 
chlorides, so that oxygen should displace the chlorine in these oxides : 
in the present paper the author shows this to be true for phosphorus 
and arsenic. Moreover, as the heat of formation of the corresponding 
bromides and iodides is considerably less than that of the chlorides, 
the displacement of the halogen by oxygen takes place far more easily. 

In fact, PCl; heated with oxygen in a sealed tube at 500°, yields 
oxychloride of phosphorus, with elimination of chlorine, this action 
(from the known heats of formation of the phosphorus-compounds) being 
accompanied by a disengagement of heat = +39°7 (calculated at the 
ordinary temperature); and at a red-heat PC],0 is transformed into 
phosphoric anhydride, which disengages +741. With PC], a similar 
action takes place, the total disengagement of heat being 1061. With 
PBr, the heat disengaged by its oxidation to phosphoric anhydride is 
127°3, so that when the trichloride is heated in an atmosphere of 
oxygen (at about 200°) it takes fire and burns to the anhydride with 
liberation of bromine. With PI, it should be 155°9. 

In the case of arsenic, from the known heats of formation of arse- 
nious and arsenic anhydrides, as determined by Thomsen, and those of 
the halogen compounds of arsenic determined by the author, it may 
be shown that the conversion of AsI; into arsenious anhydride would 
disengage 48°5. So that arsenic triiodide burns in oxygen with forma- 
tion of arsenious anhydride and liberation of iodine. The bromide, 
AsBr;, in a similar manner disengages 18°2; the chloride, AsCl;, 7-9 
only; and it is found that when oxygen and the vapour of the tri- 
chloride are passed through a red-hot tube, an oxychloride is formed, 
but the action is incomplete, a part of the chloride escaping decom- 
position. 

The inverse reaction is also possible, for Weber (Pogg. Ann., cxii, 
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619) has found that 5AsO; + 3Cl, = 3AsO; + 2AsCl;(O = 8). This 
would be accompanied by a disengagement of heat = +81°4. 
C. E. G. 

Heat Produced by the Union of Metallic Chlorides with 
Ammonia. By IsamBerr (Compt. rend., lxxxvi, 968—970).—With 
the hope of ascertaining some relation between the heat-phenomena 
resulting from the combination of metallic chlorides with ammonia, 
and the facility with which the latter undergo dissociation, experi- 
ments were made in the first place to determine the amount of heat 
evolved in the union of ammonia with chlorides of silver, zinc, and 
calcium, a known weight of the compound being decomposed with 
dilute hydrochloric acid in a calorimeter. Silver chloride forms two 
compounds with ammonia, AgCl.3NH; and 2AgC1.3NH;. The former 
gave 10°54 heat-units, and the latter 11°58 units, calculated for one 
molecule of ammonia; but since the compound AgCl.3NH; is decom- 
posed at 20° with formation of 2AgCl.5NHs;, the former may be re- 
garded as resulting from the union of 2AgCl.3NH; with 3NH;, in 
which case it would evolve only 9°5 heat-units. 

The three zinc compounds, for each equivalent of ammonia, gave 
respectively: ZnCl,.2NH;, 22°08 units; ZnCh.4NH;, 1699 units; 
ZnCl,.6NH;, 14°98 units; from which may be calculated ZnCl,.2NH; + 
2NH; = 11°9; ZnCl.4NH; + 2NH; = 18°96 units. 

Calcium chloride also forms three compounds with ammonia, one 
molecule combining with two, four, and eight molecules of ammonia 
respectively. Of these, the first disengaged 14°03 units ; the second, 
12°16 units; and the third, 11°03 units, from which may be calculated, 
as before, CaCl,.2NH,; + 2NH,; = 10°29; CaCl,.4NH;,; + 4NH; = 
9°9 units for one molecule of ammonia. 

The heat of combination, therefore, appears to increase in the same 
ratio as the temperature required to produce with the substance the 
same tension of dissociation. 

Since the heat evolved in the formation of ZnCl..6NH3;, 44°94 units, 
exceeds that disengaged in the formation of NH,Cl (42°5), it follows 
that zinc chloride should retain ammonia at a temperature at which 
sal-ammoniac begins to dissociate; or, in other words, that between 
hydrochloric acid, zinc chloride, and ammonia there would be produced 
certain phenomena of equilibrium dependent upon the temperature 
and coefficients of dissociation. In order to prove this assumption, 
the author tried the action of anhydrous zinc chloride in fusion on sal- 
ammoniac, and found it to result, as he had expected, in an abundant 
evolution of hydrochloric acid. J. W. 


Atomic Volume and Specific Gravity of Organic Com- 
pounds. By R. Hermann (J. pr. Chem. [2], xvii, 289—306).—The 
author’s other papers on this subject appeared in abstract in this 
Journal, 1876, vol. ii, p. 496; and this vol., p. 637. The method of 
stating results in the present abstract is the same as that therein 
adopted. 

The steric formule of the principal normal primary monohydric 
alcohols have already been given. 

In isoprimary monohydric alcohols of the methane series the carbon 
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atoms are to be regarded as isolated, the oxygen being united with the 
group a = and not with the methane atom, as in the normal 


primary alcohols. 
The following formule are given :— 


H. a H. 
Propane series, : 7 i (aay - i 1 7) 


- Fy _(CH.\b __ (eey 
neal i 3 (sT) ‘ast O51)" 
&e., &e. 
Different isomeric alcohols are formed according as is united 
with the group @, 8, or ¥. 
The secondary monohydric alcohols are formed by hydrogenation of the 
ketones, he becoming condensed to . os? and combining with r 
the combinations of the hydrocarbon radicle at the same time condens- 


ing to 0°5; thus dimethyl ketone, CO_CH, yields = = 


The secondary alcohols are converted into ketones by loss of two 


hydrogen-atoms in the group y ges and simultaneous expansion of 


the volume of the carbon atoms from a to 


The following table represents the constitution of the more im- 
portant secondary alcohols :— 


Specific gravity. 


Calcu- 
lated. 


Isopropyl- 
alcohol 0° 


Isobutyl 


Tsoamyl 


Isohexyl 


Of the tertiary alcohols, butylic i 


The dihydric alcohols, as was pointed out in the author’s first paper, 


differ from the monohydric alcohols by containing re in place of 


A table of the principal glycois will be found on p. 499 of vol. ii 


for 1876. The oxyacids derived from the dihydric alcohols are regarded 
as containing oxygen with a larger atomic volume than that contained 
in the parent alcohol, while the volume of the carbon remains un- 
changed ; thus the production of oxyacetic acid from ethylene | a is 
C, H, O, _ CG, HO; , H, 

formulated (i775 Tg), + 20 - 4H = os TS tT: 

The steric formule of the following members of the oxyacid series 
are thus tabulated : 

C, H, O; + H, O 


Oxyacetic acid, oe Te tir 


-oe, oot Cs Ho Os , HO 
Oxypropionic acid, 666 1 2 + Ir 

©. Hy 0, , HO 
"0625 1 2 ? ¥ 
Cio Hie Os 4 He O 
060 1 2 ey 

Cie Hee Os H, O 
35838 1 2°21 

By replacing the water of constitution of these acids by alcoholic 
radicles or basic oxides, ethers and salts are produced. 

Thus ethylic oxyacetate has a specific gravity of 1-03, while the 

_O, Hy; O; (i *) © is 1-00. 

075 1 2 \0°'75 1/22 

The steric formula of the trihydric alcohol glycerin has been already 
given. (See former abstract.) 


Oxybutyric acid 
Oxyvaleric acid, 


Oxycaproic acid, 


number calculated from the formula 


The corresponding ether is formulated 066 1) 3 
The specific gravity of nitroglycerin is 16; from the formula, 
OF H; O; a) N, O; . 7 

(G25 T),2 Tish the number 1°609 is deduced. 
The following hexatomic alcohols are formulated :—- 


Mannite Co Hu Os 


70583 1 05 


Leevulose (glucose), 0: 


C; 7) O; 
2 


Co Hy Os 
583 1 O05 
Cis Ho» On 


Cane-sugar, 0583 1 033" 
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Specific gravity = 1:6, calculated 1613 ; atomic volume = 213:2, 
calculated = 211:97. 

The conversion of two molecules of glucose into one of cane-sugar 
consists in the separation of one molecule of water and the condensa- 
tion of —— OF zt 0. 53a" 

The author deduces the following general conclusions from his 
researches upon atomic volumes and specific gravities :— 

1. Chemical elements consist not only of ponderable matter pos- 
sessed of different qualities, but also of an imponderable substance 
occupying space which, when in a state of rest, may be called latent 
heat. 

2. The amount of latent heat associated with an elementary atom 
may be varied, and variation in the atomic volume may be thus 
brought about without alteration in the atomic weight; this is the 
phenomena of allotropy 

3. Such alterations in the volume of the atoms frequently accom- 
pany chemical combinations. The greater the affinity between the 
combining elements the greater the amount of condensation; this is 
shown in the following formule :— 


A.—Compounns or OXYGEN. 


K, O Na, O Am, O 
0:33 O’ 0°33 1’ 0-66 1° 
MgO CaO Sr 
05 T 051? 051 


a. With alkali-metals 


8. With alkaline earth metals —2 
Al, Os 
05 1° 
R 


y. With aluminum, 
6. With earth-metals, 


e. With heavy metals, 
Ag, O 
ie 


13 


c. With silver, 


B.—Ha toi Compounps. 


f F. 


With alkali-metals.... 
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F. CL Br. 
(Ca F, Ca Cl, Ca Br 
05 05 05066 O51 
With alkaline earth 2 ae Sr Cl, 

metals 05 0°66 


Ni Cl, 
1 0°875 
a Fe Cl, 
With er — —_ 
ith iron metals I 0875 


Zn Br, 
: 


With lead metals .... Cd —_ 


B 
1 
Pb Br, 
B 


Ye 
T 
T2 
7 
r 
‘70 


-_ is TO 


a 


i 
With silver.......... AgF Ag Cl Ag Br 
11 66 1 (OF 


C. OxysALts. 


The oxygen-atoms of acids are the more condensed, the greater the 
affinity between the acids and bases :— 


SO. SeO. CrO;. Wo0s. MoO. 


ks 


Kz 0 _ Cr Os 
0°33 1 1 2 
Ba O _ Crs 
vs 1 1 1% 
»|PbO _Wo Os 


11 116 


| 


i) 

1) 

w 
(2) ad A) 


ele Sle 
al A) _ 


4. The evolution of heat and light during chemical combination is 
to be traced to condensation in the volumes of the atoms. 

5. The atomic volumes of isomerides (simple and compound) are 
either equal, or form homologous series with equal differences. 

6. The crystalline forms of elements and compounds are intimately 
related to their atomic volumes. For example, the polymorphism of 
- ama bodies is a consequence of differences in the atomic volumes, 
thus :-— 
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A.—POLYMORPHISM OF ELEMEN'S. 


1. Carbon.—Diamond, oe monometric. Graphite, 


gonal. Charcoal, > amorphous. 


2. Sulphur and Selenium. —*, rhombic. — monoclinic. 


i Se 
monoclinic. , amorphous. 


1°25 


P P 
3. Phosphorus.— T° rhombohedral. 1135 


1-38? monometric. 
phous. 
B.— Po yMorpHIsM OF OXIDEs. 


Ti O2 aimetric, P 84° 40’. 


“1 025’ 
Sn O, 
Pe 05° ” 
Ti O, 

> 1 0583 


Stannic oxide, > our 


Ti O, ,. , ° age 
T 066” dimetric, P 136° 36’. 


Rutile, — 
Tin ore, 


Brookite , rhombic. 


, rhombic. 


Anatase, 


C.—PotymorpHisM or Catcium CARBONATE. 


CaO C O, 
OS 1 T 128 rhombohedral. 
Ca O C O, 
051711 
7. The atomic volume of nitrogen varies much; hence the great 


differences in the properties of nitrogen-compounds containing 
nitrogen in different allotropic forms. 


Calcspar, 


Aragonite, —, rhombic. 


Cyanogen, be :? and Prussic acid, = ¢ = are powerful poisons; 


while bodies, such as protein-compounds, containing a are usually 


most important nutritive materials. 

8. Light, electricity, and magnetism, are modifications of the latent 
heat contained in the elements. Light is heat in a state of increased 
motion; electricity and magnetism are polarised heat. 


M. M. P. M. 


Researches on the Law of Avogadro and Ampére. By 
A. Wurtz (Compt. rend., lxxxvi, 1170—1175).—The author has 
already shown that crystallised potassium oxalate does not lose its 
water even at a temperature above that of dissociation, if the atmo- 
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sphere contains vapour of water at a greater tension than that of 
dissociation of the potassium oxalate. This vapour may be either 
free or present in chloral hydrate. 

The present paper contains an account of some experiments which 
show inversely that dry potassium oxalate takes up water if the tension 
of the water vapour in the atmosphere be greater than that of dissocia- 
tion at the same temperature. He has compared an atmosphere of 
chloral hydrate with one of damp air containing the same amount of 
water vapour, and with one of damp chloroform, also with the same 
amount of water present, at temperatures of 100° and 79°. In both 
cases the potassium oxalate absorbs water from the chloral hydrate 
atmosphere, at; approximately the same rate as from the atmosphere 
in which the water vapour is free. From this he concludes that the 
vapour of water in chloral hydrate must be entirely dissociated at the 
temperatures at which the experiments were made. o. Me B- 


Inorganic Chemistry. 


Atmospheric Ozone. By A. Luvy (Compt. rend., lxxxvi, 1263— 
1265).—The author’s results agree with those of Daremberg. The 
ozone was estimated by meaus of potassium arsenite, and not by 
ozonoscopic paper, which is affected by other elements present in the 
atmosphere. 

Whilst papers were not coloured at Paris, to the south, at Mont- 
seuris, they were coloured blue, becoming decolorised again when the 
wind blew from the north, that is, from over Paris. The relation 
between the quantity of ozone and the direction of the wind appears 
to be governed by the law enunciated by Marié-Davy :—‘* When the 
centre of a storm crosses France, all the stations to the south of the 
trajectory show much ozone, those to the north little or none. 

A relation also exists between the pressure and hygrometric state of 
the atmosphere, and the amount of ozone present. L. T. O'S. 


Atmospheric Hydrogen Peroxide. By E. Scuénz (Deut. Chem. 
Ges. Ber., xi, 874—877).—Dew and hoar-frost formed during the later 
portion of the night do not contain hydrogen peroxide. Ice contains 
0°05 mgms. of hydrogen peroxide per litre. The author concludes 
from his numerous experiments that the quantity of hydrogen per- 
oxide in rain, hail, dew, snow, hoar-frost, &c., increases with the 
distance from the earth’s surface at which the condensation of the 
aqueous vapour takes place. W. C. W. 


Atmospheric Hydrogen Peroxide. By E. Scuéne (Deut. Chem. 
Ges. Ber., xi, 1028—1031).—The author considers it possible that 
hydrogen peroxide plays an important part in nature, e.g., in destroy- 
ing noxious decomposing organic matter, although it occurs only in 
very minute quantities in the atmosphere, the maximum amount 
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observed being 1°4 c.c. H,O, per litre of air. Numerous experiments 
tend to show that the amount of hydrogen peroxide in the atmosphere 
increases with the height of the sun above the horizon, and it is also 
probable that the air grows richer in hydrogen peroxide, as we approach 
the equator. Ww. Cc. W 


Formation of Quartz in the Dry Way. (Note.) By P. Havure- 
FEUILLE (Compt. rend., lxxxvi, 1194—1196).—The author has pre- 
viously shown that sodium tungstate is a mineralising agent of silica, pro- 
ducing from it tridymite. He now shows that it will also produce quartz 
from amorphous silica and tridymite. For this purpose silica and fused 
sodium tungstate are alternately heated and cooled between the tem- 
peratures 800° and 950°. When heated, the silica combines with the 
soda, but on cooling it is precipitated by the tungstic acid, at first as 
tridymite, but below 850° as quartz. The amorphous silica disappears 
after several hours of alternate heating and cooling, being replaced by 
‘thin plates of tridymite, amongst which are very small crystals of 
quartz. ‘The number and size of the latter increase considerably if the 
action of the fused salt be long continued. 

The crystals have the density and polyhedric forms characteristic of 
quartz. With different methods of preparation the forms are found to 
be different. i? © A 


Maximum Density of a Mixture of Sulphuric Acid and 
Water. By F. Koutrauscn (Ann. Phys. Chem. Ergdnzungs-band, 
viii, 675).— 


Percentage H,SO, 100 99 98 97 96 95 
Specific gravity... 1:8342 1:8376 1:8386 1°8383 1°8372 1°8352 
R. R. 


Alloys of Aluminium and Gallium. By L. pet BorspaupRan 
(Compt. rend., |Ixxxvi, 1204—1241).—The alloy obtained when excess 
of aluminium is heated with gallium to a dull red heat remains 
quite brilliant, and does not oxidise readily during its preparation. 
lt decomposes water at the ordinary temperature, but more readily 
at 40°, with formation of a brown powder, which subsequently be- 
comes changed into white flakes of alumina, almost the whole of 
gallium is liberated, and appears to be free from aluminium. The slow 
evolution of hydrogen from the solid alloy, is increased by contact with 
a globule of liquid gallium, an electric couple being formed. 

Aluminium and gallium also form liquid and pasty alloys, which 
oxidise slightly in the air, but decompose water readily. The liquid 
alloy, when touched with a piece of solid gallium, crystallises in a 
manner similar to metallic gallium, but it then no longer readily 
decomposes water. L. T. O'S. 


Atomic Weight of Glucinum. By B. Brauner (Deut. Chem. 
Ges. Ber., xi, 872—874).—Nilson and Pettersson conclude from their 
determination of the specific heat of glucinum for temperatures 
between 0° and 100° that the atomic weight of this metal is 13°8, and 
not 9°2. In this case glucinum will form an exception to Mendele- 
jeff’s periodic law, henve the author considers it possible that the 
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specific heat of this element may increase with the temperature. 
Nilson’s investigations of the platinum double salts of the rarer metals 
are also in favour of the atomic weight Be = 9°2 rather than 13°8. 
The atomic weight can be definitely settled only by determining the 
vapour-density of the chloride, or of some other volatile glucinum 
compound. 


Metallic Arsenides. By A. Duscamps (Compt. rend., Ixxxvi, 
1022—1023, and 1065—1066).—Some metals do not form definite 
compounds with arsenic, but alloys which lose arsenic on heating. 
The arsenides can be prepared by heating the metal with arsenic under 
a layer of fused boric acid, or by fusing an arsenate with potassium 
cyanide. Attempts to reduce the arsenates by the action of hydrogen 
or carbon monoxide at a high temperature did not yield satisfactory 
results. The arsenides of silver, gold, and copper may also be obtained 
by immersing metallic arsenic in solutions of the salts of these 
metals. 

Silver arsenide, AgAs, is obtained in the form of a white, brittle, 
’ very hard, crystalline metallic button, sp. gr. 8°51, when silver arsenate 
is gently fused with potassium cyanide. It loses arsenic on heating, 
forming a new compound having the sp. gr. 9°01; fused under a layer 
of boric acid at a higher temperature, it is converted into Ag;As, 
sp. gr. 9°51. 

Gold arsenide, Au;As, is deposited in the form of a dark red powder 
when metallic arsenic is placed in a solution of chloride of gold. By 
fusion with potassium ¢yanide, a yellow metallic button of AujAs; 
(sp. gr. 16°2) is obtained. 

Copper Arsenide, CusAsz, is formed by the reduction of copper 
arsenate by potassium cyanide at a low temperature, or by the action 
of arseniuretted hydrogen on copper sulphate. It is a bluish-grey, 
crystalline, friable metallic body, having a sp. gr. of 6°94. Metallic 
arsenic throws down from a solution of copper sulphate a black precipi- 
tate of arsenide, but_no metallic copper is formed. This arsenide 
go crystalline on fusion, and has the composition Cu,As,, sp. 
gr. 7°76. 

By the direct union of copper and arsenic under a layer of boric 
acid, the brittle compound Cu;As is obtained. It has a sp. gr. 7°81, 
and oxidises on exposure to the air. Heated with boric acid, this 
arsenide loses arsenic, and forms the steel-grey, brittle, and crystalline 
compound Cu,As. 

The arsenides of lead readily oxidise on exposure to the air, and 
should therefore be preserved in water or in a hydrocarbon. PbAs 
(sp. gr. 9°55) is obtained by the reduction of the arsenate. Pb,;As, 
formed by the direct union of lead and arsenic, has a sp. gr. of 9°65. 
On heating this compound with boric acid it yields Pb;As,(? Pb,As;) 
(sp. gr. 9°76), and at a higher temperature Pb,As. 

Nickel arsenide, Ni;As, (sp. gr. 7°71), obtained by the reduction of 
the arsenate, is a brilliant, crystalline, metallic body. On fusion with 
boric acid it is converted into Ni,As, which can also be prepared by 
fusing together a mixture of potassium cyanide, arsenic, and oxide of 
nickel. 
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Cadmium arsenide, Cd;As (sp. gr. 6°26), is obtained by reducing the 
arsenate as a white metallic button, having a faint reddish tinge. 

The arsenides of ‘ron are not well defined compounds. The reduction 
of the arsenate yields FeAs, and the direct union of the arsenic with 
iron forms Fe;As,. These compounds are converted by heat into 
Fe;As, and finally into a steel-white brittle substance containing 16— 
17 per cent. of arsenic. 

The following arsenides were obtained by the direct union of arsenic 
with the respective metals, viz. :— 

Zine arsenides, Zn;As2, form brilliant octohedral crystals, which are 
converted by heat into Zn;As; Bismuth arsenide, Bi;As,, sp. gr. 8°45 ; 
Antimony arsenide, Sb,As (sp. gr. 6°46), a crystalline body resembling 
antimony in colour; and Tin arsenide, Sn,As;, a crystalline, brittle 


body, having a sp. gr. 6°56. W. C. W. 


Allotropic Modification of Copper. By P. ScourTzENBERGER 
(Compt. rend., Ixxxvi, 1265—1267).—By the electrolysis of a solution 
of acetate of copper, rendered slightly basic by boiling, in which a 
platinum plate serves for the negative electrode, and a somewhat larger 
copper plate for the positive, the face of the negative electrode which is 
turned towards the copper plate becomes covered with an allotropic 
modification of copper, which is brittle, and possesses a bronze colour, 
whilst the opposite face receives a thinner coat of ordinary copper. 
The specific gravity of the allotropic copper (which, however, could 
not be quite accurately determined, owing to the facility with which it 
oxidises) is about 8°0 to 8:2, that of ordinary copper being 6°9. Ex- 
posed to the air in the moist state, it readily oxidises to cupric oxide, 
CuO, showing a deep blue iridescence, also in water at 50—60°, and in 
a solution of basic acetate of copper. On treating it with dilute nitric 
acid (1 to 10) pure nitrogen monoxide is evolved, the metal being 
covered with a dark, olive-black layer, which has not yet been inves- 
tigated. It is converted into ordinary copper by heat; and in one 
case, when, after drying in vacuo, it was brought into the air, much 
heat being disengaged. No hydrogen is evolved when it is heated to 
100° in a current of carbon dioxide, so that its characteristic properties 
cannot be attributed to occluded hydrogen. It is probable that this 


modification corresponds with the copper in the cupric salts. 
L. T. O'S. 


Platoiodonitrites. By L. F. Nitson (Deut. Chem. Ges. Ber., xi, 
879—885).—The platoiodonitrites are generally prepared by the 
action of a metallic sulphate on barium platoiodonitrite. The silver, 
lead, and hydroxy!-compounds are, however, precipitated from the 
barium salt by their respective nitrates, and the calcium and 
strontium platoiodonitrites are obtained from their platonitrites by 
the action of iodine and alcohol. The silver, lead, thallium, and 
hydroxy] salts are insoluble in water, the remaining salts are soluble. 
Most of the platoiodonitrites are very stable, and do not decompose at 
100°, others, however, split up into nitrite and platinous iodide. 
Potassium platoiodonitrite, K,N,0,1,Pt + 2H,0, has been previously 
described (Ber., x, 930). The platinum in this salt is not precipitated 
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by sulphuretted hydrogen, nor is the iodine removed by silver 
nitrate. ; 

Rubidium platoiodonitrite, Rb,N,0,1,Pt + 2H,O, forms large shining 
tabular crystals, which lose their water of crystallisation at 100°. The 
cesium salt, Cs,N,0,1,Pt + 2H,0, crystallises in small prisms, which 
lose their 2 mols. of water at 100°. Ammonium platoiodonitrite, 
Am,N,0,1,Pt + 2H,0, large tabular crystals, which decompose slowly 
at 70°, but rapidly at 100° into water, nitrogen, and platinous iodide. 
Thallium platoiodonitrite, Tl,N,0,I,Pt, separates out as an insoluble 
crystalline precipitate, when sodium platoiodonitrite is added to a so- 
lution of thallium sulphate. Sodiwm platoiodonitrite, Na,N,O,1,Pt + 
4H,O, crystallises in large prisms, which lose their water at 100°. 
Lithium platoiodonitrite, Li,N,0,1,Pt + 6H,O, forms long deliquescent 
prisms, which lose 5 mols. of water at 100°. The silver salt, which 
has been previously described (loc. cit.), gradually. decomposes into 
silver iodide and a platinum compound. Calciwm platoiodonitrite, 
CaN,0,1,Pt + 6H,0, crystallises in ‘arge prisms, which only lose one 
molecule of water at 100°. Strontium platoiodonitrite, SrN,O,1,Pt + 
8H,0, forms large four-sided columns. It loses 6 mols. of water at 
100°. 

The barium salt has been previously described. The lead compound, 
PbN,0,1,Pt + PbO,H:2, is precipitated on the addition of lead nitrate 
to the barium salt. 

Magnesium platoiodonitrite, MgN.O,I,.Pt + 8H.0, crystallises in 
large four-sided tables; manganese platoiodonitrite, MnN.O,I,Pt + 
8H,0, is deposited in irregular six-sided prisms, which are completely 
decomposed at 100°. Nickel and cobalt platoiodonitrites form respec- 
tively green and yellow four-sided prisms, containing 8 mols. of water, 
which are decomposed at 100°. The ferrous salt crystallises in greenish- 
yellow four-sided prisms, containing 8 mols. of water, and is decom- 
posed at 100°. The copper salt has not been obtained in the pure 
state. Zine platoiodonitrite, ZnN,0,I,Pt + 8H,0, forms four-sided 
prisms, which are decomposed at 100°. The cadmium-compound, 
CdN,0,1,Pt + 2H,0, does not change when heated to 100°. 

When mercuric chloride is added to barium platoiodonitrite mercuric 
iodide is precipitated ; mercurous nitrate produces a dark-brown preci- 
pitate, having the formula Hg,N.0,1,.Pt + Hg.O + 9H,0. 

Glucinum platoiodonitrite, Be.3(N,0,1,Pt) + 18H,0, forms small 
yellow crystals, which decompose at 100°. The aluminium salt con- 
tains 27 mols. of water, in other respects it resembles the preceding 
compound. The solution of the chromium salt decomposes on evaporation 
in vacuo. Ferric platoiodonitrite, Fe.3(N,0,.1,Pt) + 6H.0, crystallises 
in greenish-yellow needles, which decompose at 100°. 

Yttrium platoiodonitrite, Y23(N20,1,Pt) + 27H,0, is a yellowish-green 
deliquescent crystalline mass, which decomposes at 100°. The erbium 
and cerium salts contain 18 mols. of water; the lanthanum and 
didymium salts contain 24; in other respects these platoidonitrites 
resemble the yttrium-compound. W. C. W. 
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Mineralogical Chemistry. 


Mineralogical Notes from the East Indian Archipelago. By 
A. Frenzes (Jahrb. f. Min., 1878, 80—81).—The author examined 
some mineral specimens collected by A. B. Meyer, of Dresden, in 
1870—73, in the East Indies :— 

1. Borneo.—In the Sarawak Kingdom in this island antimony ores 
and cinnabar are found, viz., at Tambusan and Tagui; antimonite occurs 
in large quantity, partly quite pure and fibrous, or massive, sometimes 
intermixed with quartz, and converted into antimony-ochre on the 
surface. The antimony-ochre occurs in two varieties, the one being 
a compound of antimonoso-antimonic oxide, calcium antimonate, and 
water, occurring in long fibrous aggregations, having a hardness 3. 
sp. gr. 2°7 to 2°8, and a straw-yellow colour; the other variety is a 
reddish-yellow cervantite, having a hardness. 5, and sp. gr. 5:09. 
Native antimony is found at the above-mentioned localities in large 
tin-white, granular, laminated masses free from gold, and often weigh- 
ing one pound. Together with this native antimony very fine sheaf- 
like valentinite and antimony blende are found, and in hollow spaces 
in the antimony a peculiar antimonial mineral occurs in small, ap- 
parently quadratic crystals (exhibiting numerous forms), possessing a 
strong adamantine lustre, and of a wine or greenish-yellow colour. 
Frenzel considers this mineral to be a new one, and proposes for it 
the name Sarawakite. Native arsenic is found in two varieties, 
accompanied by antimonite, quartz, and realgar; the first being the 
characteristic undulating shell-like variety; the second, a granular or 
“ short lamellar ” variety, which rapidly tarnishes blackish-grey ; the 
latter is found at Gading. Cinnabar is found in an aluminous rock 
penetrating clay-slate, near Tegora and Gading, accompanied by iron 
pyrites, hepathic iron pyrites, and calomel (in the form P.0P). 

2. Phillippine Islands.—Copper ores are found in the Island of 
Luzon at Mancayan, in the district of Lepanto. Hnargite (exhibiting 
the sane forms as that found at Morococha, in Peru) in small well- 
defined crystals and large rough crystals. Lwuzonite occurs massive 
and crystallised. The author considers luzonite to be an independent 
species and monosymmetrical, the forms somewhat resembling those 
of epidote. Magnesia alum is found on the Island of Negros in a vol- 
canic region; it is the same in constitution as the African and 
American magnesia alum. 

3. Timor.—Copper ores are found here in large and promising 
quantities. C. A. B. 


Calamine rich in Indium. By A. and G. de Nuarr (Gazzetta 
chimica italiana, viii, 120).—The calamine from the mines of Onela, 
in the Province of Bergamo, is very rich in indium, and may be used 
advantageously for its preparation. C. E. G. 


Iron Pyrites from Schwelm in Westphalia (Dingl. polyt. J., 
cexxvili, 283).—The above ore extends over a surface of 600,000 
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square meters, the rock having a thickness of 3 to 10 meters. It is 
largely used for the manufacture of sulphuric acid, the burnt ore 
being an excellent raw material for preparing Bessemer steel. It is 
free from arsenic, and contains but little phosphorusand copper. The 
following is the composition given by Schmidt :— 


Fe,0;. FeO. FeS. PbS. CuS. Mn0. Al,O3. CaO. 
90°547 -520 574 142 026 "463 1448 388 


"65:0556 p.c. Fe. 


MgO. H,80, H,P0O, SiO,  4H,0. 
*220 1110 035 3°447 °897 = 99°817 p.c. 
D. B. 


Tellurite. By F. A. Gent (Jahrb. f. Min., 1878, 73—74).— 
Tellurite was hitherto known to occur at Zalathna, in the Faczebaier 
Gebirge, Siebenbiirgen, in small radio-fibrous globular groups, accom- 
panied by tellurium, situated in drusy spaces on grey quartz. The 
author found this mineral in Colorado, in the Keystone, Smuggler, 
and John Jay Mines, Boulder County, occurring in hollows and fine 
rifts in tellurium, the crystals being sometimes isolated and sometimes 
grouped together in sheaves, and striated longitudinally. Cleavage 
distinct, parallel to one direction. Colour .white to yellowish-white. 
Vitreous lustre, and adamantine lustre upon cleavage planes. The 
matrix of tellurite is quartz. C. A. B. 


The Crystal Forms of Tin Stone (Cassiterite). By F. Bucks 
(Jahrb. f. Min., 1878, 76—78).—Cassiterite from Finland is charac- 
terised by the occurrence of 0P and oxP2, in addition to the prisms 
oP and oPx. The pyramid P is also generally present, whilst at 
Penonta, in Gallicia, it occurs independently. Poo is commonly ob- 
served on Bohemian cassiterite; {P is peculiar to the cassiterite from 
Pitkaranta; 3P3% is mostly observed on specimens from Cornwall, 
Bohemia, and Finland. The pyramid 3P2 is new, and was observed 
by the author on Cornish cassiterite. There are three types of 
crystals, viz. :— 

1. Bohemian and Saxon Type.—Moderately large and thick long crys- 
tals, oP predominating, with oP o, oP2, P, Po, and occasionally 
3P3. The crystals generally occur as twins. The cassiterite of 
Gallicia in Spain, and Nertschinsk in Siberia, belongs to this type. 

2. English Type.—Acicular, simple crystals and not twins are the 
rule. The terminals of the crystals generally exhibit the following 
combinations, viz: P.38P3, or P.Po, or P.Po. 3P3; theprisms oP2, 
ooP3, are common, whilst ooPoo is comparatively rare. OP is also 
observed occasionally. The cassiterite of Malacca, Banca, and Potosi, 
belongs to this type. Included in this type is the radio-fibrous, micro- 
crystalline, acicular cassiterite, called “‘ wood-tin,” which is sometimes 
found in geniculated twins, which are characterised by the “ knee- 
bend” being “ attached ;” a property which serves to distinguish it 
from the geniculated twins of Saxon cassiterite, which are character- 
ised by free “ knee-bends”’ and well-defined re-entering angles. 

VOL. XXXIV. 
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3. Pitkaranta or Finnish Type.—Characterised by the predominance 
of OP and oPs. There are numerous prisms, but ooP2 is completely 
absent. Twins exceedingly rare. Vicinal faces are often observed on 
P and oP, also sub-individuals upon the same faces. C. A. B. 


Horn Mercury from el Doctor, Mexico. By Wessxy (Jahrb. 
f. Min., 1878, 72—73).—Burkart found this rare mineral at the mine 
in the above-mentioned locality (Jahrb. f. Min., 1866, 411), and stated 
that it was described (together with the coccinite from Casas Viejas, 
Mexico) as chloroselenide of mercury. Websky contends that it is 
nothing more than an impure horn mercury. He found a specimen 
in the Berlin Museum occurring upon a deposit of onofrite, a circum- 
stance which suggests that the horn mercury in this instance is a 
secondary product of the decomposition of onofrite. The horn mercury 
on all the Berlin specimens occurs on a coarse-grained limestone 

- coloured with ferric oxide, in brown crystals 1 mm. to 2 mm. in 
length. Above these crystals there is afresh siskin-green or greenish- 
grey mass, which passes into a confused mass of indistinct acicular 
crystals, and out of this large and pure horn mercury crystals project. 
Twenty-three forms were observed on these crystals, including six 
pyramids of the first order, four pyramids of the second order, and 
eight ditetragonal pyramids. Up to this time the horn mercury 
crystals of Moschellandsberg (described by Schrauf) were unrivalled, 
but the Mexican horn mercury equals it in interest. Websky takes as 
primary pyramid one having an angle of 135° 40’ measured over a 
terminal edge. Some crystals are flat and tabular, exhibiting the 
following combination, viz., oPs.}Po.Po.tP.2P3. They are 
mostly rough and rhombic in type. The majority of the crystals 
belong probably to a more recent formation, being smooth and 
shining, and exhibiting the forms «Poo. 1P. $P. oo P. in combination, 
also secondary {Po and Po. Another form observed was 


OP.3P.2Poo. and the new pyramid }P. C. A. B. 


Pandermite (a Mineral discovered by Muck). By G. vom 
Ratu (Jahrb. f. Min., 1878, 74—75).—This mineral was found at 
Panderma, on the Black Sea, in a grey streaky gypsum bed, lying 
under a formation composed of alternating layers of brown clay and 
calcareous slate. Pandermite is found in snow-white, fine-grained 
nodules and fragments, enclosed in the gypsum. An analysis of the 
dried mineral showed it to have the following composition, viz. :— 


CaO. MgO. FeO. K;0. H,O. BOs. 
29°33 0°15 0°30 0-18 15°45 54°59 = 100°00 


The author considers the formula 2Ca0.3Bo,0, + 3H,O to be the 
most appropriate one for this mineral. No chlorine, sulphuric acid, 
silica, or carbonic acid, could be detected in it. From the above it 
appears that pandermite is nearly related to borocalcite. C. A. B. 


Crystallised Vivianite in Bones from the Laibach Peat- 
bog. By F. Becks (Jahrb. f. Min., 1878, 79—80).—Vivianite was 


oe OO, ee 


ane 
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found in acicular crystals 2—3 mm. in length, and exhibiting the 
combination oR». aPoo. oP. P. Po, also in tabular aggregates and 
sheaf-like groups; the latter occurring mostly on the exterior of the 
bones, whilst the well-defined crystals were in the interior. Distinct 
pearly lustre upon ooo, the other faces were striated and dull. By 
reflected light the crystals appear to have a fine indigo-blue colour; by 
transmitted light they appear to be almost colourless, with an intensely 
coloured outer zone, showing that the blue colour has not penetrated 
very deeply. C. A. B. 


Vivianite as a Petrifying Medium. By O. Fraas (Jahrb. f. 
Min., 1878, 80).—The author described (Jahrb. f. Min., 1877, 971) 
some fossil remains of ‘ Aétosaurus ferratus,” the bones of which 
appear to be of interest to mineralogists, as their hollow spaces are 
filled with clay ironstone, whilst the bones themselves are converted 
into vivianite, the “ground colour” of the whole being brown-red 
ferric oxide. These remains were found at Kaltenthal, near Stutt- 


gart. C. A. B. 


Accidental Colouring of Zeolitic Minerals. By Wrssxky 
(Jahrb. f. Min., 1878, 75—76).—The colouring matter of zeolites may 
be divided into two classes, viz.: (1) a mechanical intermixture of 
ferric oxide, which imparts a red colour to the zeolites of Dumbarton 
in Scotland and the Fassa Thal in the Tyrol ; (2) a coloration induced 
by organic compounds, such as that observed in the desmine and 
heulandite from the magnetic iron-ore formations of Arendal in Nor- 
way, where the asphalt occurring in that neighbourhood is the direct 
colouring medium. The zeolites from Griiben, west of Striegau in 
Silesia, are very interesting examples of the last-mentioned coloration. 
They occur in drusy cavities in granite, and each species has its 
characteristic shade of colour (which remains constant), although 
several species occur simultaneously on the same specimen. Desmine 
is the commonest, oecurring in pale leather-brown to wood-brown 
coloured crystals. Chabasité occurs in crystals of a full chestnut- 
brown to orange-red colour, the colour being very intense upon the 
surface, and somewhat less so in the interior. This mineral appears 
to absorb the greatest amount of colouring matter: on heating some 
of it in a closed tube it blackens, and tarry matter distils off, but on 
cooling, the fragment has a greyish hue, unless the ignition has been 
prolonged, when the fragment appears white. Heulandite is rare in 
the Striegau district, and has a lemon-yellow colour. One specimen 
of this mineral was covered with small and perfectly colourless lau- 
montite crystals. It is certainly remarkable that minerals having 
similar elementary compositions (chabasite, desmine, heulandite, lau- 
montite) should exhibit such marked differences in their absorptive 
power for organic colouring matters. C. A. B. 


The Mica-group. By G. Tscnermak (Jahrb. f. Min., 1878, 71— 
72).—It is well known that diaxial magnesia micas exist, and that 
diaxial micas allow of two kinds of orientation, the uniting line 
between the optical axis in the first lying in a diagonal of the hexagonal 

3d 2 
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Jamelle ; whilst it is perpendicular to that direction in the second. 
Uniaxial mica was called biotite by Hausmann, whilst certain micas 
with small optical axes were called phlogopite by Dana. The diaxial 
micas were all called muscovite. Iron-free lithia-mica is called lepido- 
lite and is similar to muscovite in its-properties, but that containing 
iron (zinnwaldite) resembles phlogopite. The optical and crystallo- 
graphical work of this investigation was very carefully carried out by 
‘Tschermak, and the chemical analyses were made by E. Ludwig, the 
finest and purest crystals only being selected for examination. 

As the results of former investigations the author arranged the 
micas in the following manner :— 


I. II. 


a 


Biotite. Anomite. “ Meroxene. Lepidomelane. 
Phlogopite. — Phlogopite. Zinnwaldite. 
Muscovite. Lepidolite. -- — 

—_ Muscovite. — — 

— Paragonite. —_ — 
Margarite. Margarite. — a 


The micas in Class I exhibit the same optical orientation, the plane of 
the optical axes being perpendicular to the plane of symmetry, whilst 
the plane of the optical axes in the micas belonging to Class II is 
parallel with the plane of symmetry. Anomite is a rare mica with 
peculiar chemical composition. Meroxene is the name given to all 
vesuvian micas. Tschermak concludes that all micas belong to the 
monosymmetrical system, and that their twin-formation leads to the 
assumption of a system of axes which is characterised by the two 
axes in the plane of symmetry intersecting each other almost at an 
angle of 90°. This last peculiarity accounts for the rhombic types at 
one time and rhombohedral types at another time observed to occur in 
these micas. The optical relationships of the micas is given in the 
following table, the dispersion being stated in the usual manner, and 
in addition + f signifies whether the positive optical axis angle is 
greater by an increased amount of iron in the mineral and — f whether 
the same angle is diminished by an increase of iron :— 


L ' IL. 
Anomite...... p 5 Meroxene.... p<. —/f. 
Phlogopite... p< —f. 
Lepidolite ’ Zinnwaldite.. p< —/f. 
Muscovite..... 
Paragonite .... 
Margarite ..... 


From this table it appears that with micas of Class I the dispersion is 
generally p > v up to margarite, and with the micas of Class II p< v 
up to zinnwaldite. In all these cases no relationship was observed 
between the chemical and optical properties, a fact which agrees with 
Tschermak’s observations in respect to augite and bronzite. 

C. A. B. 
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Rose-red Anorthite from the Pesmeda Alp. By G. vom Raru 
(Jahrb. f. Min., 1878, 78).—This is found on the south side of the 
Monzoni, ‘associated with green fassaite, dark pleonast, bluish-grey 
calcite, specular iron, and chabasite. There are two systems of twin 
lamellee, one according to the law “the twin-plane the brachypinacoid,”’ 
the other exhibits a striation on the brachypinacoid, the twin-plane 
being parallel to the macroaxis. The red colour of this anorthite dis- 
appears on ignition, the residue being white. Loss on ignition 2°73; 
sp. gr. 2°689. Chemical composition :— 


Si0,. Al,O3. CaO. 
42°60 34°05 18°04 = 94°69 C. A. B. 


Analysis of the Leonhardite from Floitenthal. By A. Smuira 
(Jahrb. f. Min., 1878, 81—82).—The specimens described by Bezina 
(Jahrb. f. Min., 1877, 644) were analysed by the author with the fol- 


lowing results, viz. :— 


Si0,. Al,0;. CaO. H,0. 
52°92 22°44, 12°23 12°38 = 99°97 


Sp. gr., 2°374; formula, Si,Al,CaH,O,y. 

Rammelsberg considers leonhardite to be a laumontite which has 
lost one molecule of water. Smita instituted further inquiries into 
the subject, and obtained the following results, viz.:—(1.) Laumontite 
contains two molecules of water of crystallisation (the formula being 
Si,Al,CaH,O;,), one of which is given off slowly in dry air, and 
rapidly at 100°, whilst the second is only driven out completely at 
300°. The remaining two molecules of water are driven out only at a 
red heat, and are water of constitution or hydroxyl-groups. (2.) Leon- 
hardite is a laumontite which has lost the molecule of water given off 
at 100°: the chemical composition of that found in nature, however, 
corresponds with the formula SijAl,CaH,O,; only after drying at 100°. 

C. A. B. 


Formation of the Meteoric Brecchia on St. Catherine, 
Brazil. By S. MeuNIER (Compt. rend., lxxxvi, 943—946).—Of the 
two specimens of meteoric iron from St. Catherine, one is charac- 
terised by the presence of a considerable quantity of millerite, nickel 
sulphide mixed with pyrrhotine, while the other contains pyrrhotine 
only; both constitute true metallic brecchias cemented together by 
sulphides. 

An examination of the sulphides proved so conclusively that they 
owed their origin to the action of sulphuretted gases on the metal of 
the meteorite itself, that the author was induced to attempt the arti- 
ficial production of a similar consolidated brecchia by imitating the 
supposed mode of formation of the St. Catherine specimen. Frag- 
ments of cast-iron were placed in a crucible, and submitted for eight 
hours to the action of hydrogen sulphide at a red heat. After cool- 
ing, the fragments were found to be incrusted with pyrrhotine, whilst 
many of them were cemented together by the same substance. The 
formation of iron sulphide was also accompanied by an elimination of 
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carbon, which arranged itself between the metal and the sulphide 
exactly in the same manner as in the natural specimen, and it further 
resembled the latter in that it contained occluded hydrogen and gave 
imperfect figure-markings on treatment with acids. 

The success of these experiments has of course greatly strengthened 
the opinion which was expressed respecting the origin of the St. 
Catherine meteorite. Moreover, the type is very exactly represented 
among terrestrial rocks by certain specimens of brecchiform jasper, in 
the description of which the word jasper would be substituted for iron, 
quartz for sulphur, and calcite for graphite. These brecchias appear 
to have been originally fragments of jasper, which having been acted 
upon by thermal waters, became finally cemented together by deposited 
silica. Fine fissures, subsequently produced, traversing both the 
quartz and jasper have been afterwards incrusted by crystals of calcite, 
whilst the original interstices existing between the fragments of jasper 
have also been filled up by deposits of the same substance. An analogy 
apparently so complete between the structure of these two cosmical 
specimens could scarcely obtain, save by reason of similarity in their 
respective conditions of formation. J. W. 


Mineral Spring at Marpingen, Alsweiler, Tréves. By H. 
Vout (Deut. Chem. Ges. Ber., xi, 878).—100,000 grams of this water 
contain total solids 66 grams; loss on ignition, 2°00. CaO 1°34; 
MgO 0°89; FeO 0°30; SiO, 0°48; H,SO, 0°34; Cl 0°01; traces of 
potash, soda, and nitrous acid; carbonic acid and loss, 1°24. 

W. C. W. 

Composition of the Birresborn and Gerolstein Mineral 
Springs at Pelm, in the Eifel. By H. Vout (Deut. Chem. Ges. 
Ber., xi, 877).—1000 parts of water contained :— 


Gerolstein Birresborn 
(sp. gr. 1002875). (sp. gr. 1:00567). 
1°4289 
0°2817 
0:0008 
0:1062 
0°3415 
traces 
Ferrous oxide . 00158 
Manganous oxide , 0:0003 
Chlorine : 0:2168 
0:0003 
0:000004. 
Sulphuric acid 0°1005 
Phosphoric acid ' 0:0001 
0°0245 
_Baryta and strontia ‘ traces 
Boric acid, nitric acid, 


. traces. 
and organic matter. " 


The amount of carbonic acid in the waters was not estimated. 


W. C. W. 
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Analysis of the Mineral Water of Casteggio. By A. and E. 
DE Nuari ( Gazzetta chimica italiana, viii, 120—121).—This water has 
an alkaline reaction and bitter saline taste: the depth of the well is 
11 meters, and the temperature 11°5°, that, of the external air being 
10°. Its sp. gr. is 10079, and it contains total solids 12°895698 grams 
per litre, or 12°793351 per kilogram. 

Per litre. 
0°008029 = 5°6 c.c. 
Nitrogen 0°026597. = 21:2 c.c. 
Sodium chloride 8:997944. 
Magnesium chloride 2°215240 
Calcium chloride 0°831236 
0°293422 
0°004029 
Lithium chloride 0°002358 
Rubidium and cesium chlorides.... traces 
Magnesium bromide 0°046637 
- 0°005325 
0°282857 
Magnesium carbonate 0065480 
Ferrous oa 0:006293 
Manganous a 0000330 
Cobalt, bismuth, and zinc carbonates. 0°000379 
Ammonium nitrate 0°069779 
Calcium sulphate 0:007493 
Barium ” 0°000353 
Strontium sulphate 0-000280 
Aluminium phosphate 0:0004:17 
Silica 
Organic matter 


Water 993°885374 C. E. G. 


Chemical Examination of the Warm Springs of Schlan- 
genbad. By R. Fresenius (J. pr. Chem. [2], xvii, 306—320).—1. 
Schachtquelle—Rate of flow = 28 litres per second ; temperature = 31°. 
The carbonates are calculated as normal salts; all salts are without 
water of crystallisation. 


Potassium sulphate 0°013860 per 1000. 
Potassium chloride 0:009016 
Sodium chloride ........ 0°270489 
Sodium bromide 0°000112 
Sodium phosphate 0°000134 
Sodium carbonate 0°001802 
Lithium carbonate 0:002627 
Calcium carbonate 0°038405 
Strontium carbonate .... 0°000331 
Magnesium carbonate .. 0°008791 
0033351 


0378918 
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Carbonic acid combined 
with the carbonates to 
form bicarbonates.... 0°023786 per 1000. 

Free carbonic acid .... 0°042072 » or 23°77c.c.in1000c.c. 
water at the tempera- 
ture of the water, and 
at 760 m.m. 

0°012320 » or 10°93 “ 
0°004101 » or 319 


Total constituents.... 0°461197 “ 


Traces of cesium and rubidium chlorides, sodium iodide, borate, and 
nitrate, barium carbonate, and ferrous carbonate were found. 

The waters of the other wells are very similar to that of the 
Schachtquelle. By comparing this analysis with that published by 
the author in 1852, it is seen that the water of the Schlangenbad wells 
has remained essentially unaltered during the last 26 years. Small 
differences are noticeable, as in the case of all mineral waters, but the 
water is now in all leading characters the same as it was in 1852. 

M. M. P. M. 


Organic Chemistry. 


Formation of Hydrocarbons by the Action of Water on a 
Carbide of Iron and Manganese. By S. Cionz (Compt. rend., 
Ixxxvi, 1248—1251).—Neither cold nor boiling water acts on spiegel- 
eisen, but when superheated steam is passed over the alloy, heated to 
dull redness, hydrogen, carbon dioxide and traces of marsh-gas are 
produced. 

By the action of dilute sulphuric acid on a ferromanganese con- 
taining iron 56°5 per cent., and manganese 38°2 per cent., and com- 
bined carbon 5:0 per cent., large quantities of paraffins and olefines are 
evolved ; pure water, however, acts only at temperatures above 300°. 

An alloy, which gave the following numbers on analysis, Mn 85°4, 
Fe 5°7, Si 12, combined carbon 3°7, graphitic carbon 4°0, was 
readily attacked by water yielding hydrogen, and gaseous and liquid 
hydrocarbons. 

A similar alloy, containing 81°5 per cent. manganese, when acted on 
by water at 100°, yielded liquid hydrocarbons and a gas which con- 
tained hydrogen mixed with some olefines, the products being similar 
to those formed by the action of dilute acid on cast iron, 

From these experiments it follows that when warm water is decom- 
posed by a carbide of manganese and iron, part of the hydrogen set 
free is evolved as such, and the remainder combines with the carbon 
to form hydrocarbons, the metals being oxidised to protoxides. . 

L. T. O'S. 
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Isomeric Amylenes. By A. WiscHNnEGRADSKY (Compt. rend., 
Ixxxvi, 973—974).—In a paper by A. Etard on the preparation of 
amylene (this vol., 392), it is stated that the amylene obtained, boiling 
at 35—38°, and furnishing a hydriodide boiling at 125°, is isopropy]- 
ethylene. The object of the present communication is to show that 
such could not be the case, but that, on the contrary, it was trimethyl- 
ethylene. 

The author’s experiments have confirmed the statement of Flavitzky, 
that ordinary amylene prepared by means of zinc chloride consists 
mainly of trimethyl-ethylene, mixed with about 10 per cent. of an 
isomeric hydrocarbon, which yields methylpropyl-carbinol on hydra- 
tion; and Eltékoff has since proved that small proportions of methyl- 
ethyl-ethylene and isopropyl-ethylene are generally present. Ordinary 
amylene is then a mixture of several isomerides, of which the boiling 
points vary between 22 and 40°. But tertiary amy! alcohol (dimethyl- 
ethyl-carbinol), which is easily obtained from commercial amylene, 
furnishes pure trimethyl-ethylene of constant boiling point 36°, and a 
hydriodide boiling at 127—128°. 

The olefine prepared by the action of alcoholic potash on fermenta- 
tion amyl iodide, is a mixture of two isomerides; one of which is 
isopropyl-ethylene, boiling at 21°5°, and insoluble in sulphuric acid. Its 
hydriodide boils at 137—139°. ; 

It is obvious, therefore, that the amylene of Etard which boiled at 
35—38° is no other than trimethyl-ethylene, and not isopropyl-ethylene, 
as he imagined. Moreover, the former hydrocarbon is the one which 


is most largely produced by the action of zinc chloride on fermentation 
amyl alcohol, the unsymmetrical methyl-ethy!-ethylene being formed at 
the expense of the active alcohol. Trimethyl-ethylene is not very 
soluble in sulphuric acid, unless the mixture is well agitated and its 
temperature maintained at 0°. J. W. 


Hexine from Mannite. By O. Hecur (Deut. Chem. Ges. Ber., 
xi, 1050—1055).—Hexine, CsH1, is obtained by heating monobromo- 
hexylene (derived from mannite hexylene) with alcoholic potash in 
sealed tubes, at 170° for 12 hours; about 4 of the bromide remains 
undecomposed. The hydrocarbon is a colourless mobile liquid, pos- 
sessing a pungent, disagreeable odour. It is optically inactive, and 
its sp. gr. is 0°7494 at 0°, and 0°7377 at 13°, referred to water at 0°. 
Hexine remains liquid at — 20°, and boils between 80 and 83°; it is 
miscible in all proportions with alcohol, ether, chloroform, carbon 
bisulphide, benzene, light petroleum, and glacial acetic acid, and it 
dissolves in sulphuric acid, sp. gr. 1°83. It does not produce a pre- 
cipitate in ammoniacal solutions of silver or cuprous salts. As the 
hydrocarbon yields carbonic, acetic, and normal butyric acids on 
boiling with chromic acid solution, its constitutional formula is pro- 
bably CH;.C—=C.CH,.CH;.CH;. 

Hewxine dibromide, CsH,Br2, produced by the direct union of bromine 
and hexine, is an optically inactive liquid, of a pale-yellow colour. It 
does not solidify at — 20°, and it begins to decompose at 180°. The 
sp. gr. of the liquid is 16977 at 0°, and 1°5543 at 100°. Bromine 
acts slowly on hexine dibromide, hydrobromic acid is evolved, and a 
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heavy yellow oil (sp. gr. 2°1625 at 0°) is formed, which thickens to a 
syrup at — 15°, and begins to decompose at 160°. It is probably a 
mixture of C,H,,Br, and C,H,Br;. Ww. Cc. W 


Action of Chlorine on Ethyl Bromide. By H. Lresceur 
(Bull. Soc. Chim. [2], xxix, 483—485).—By the action of chlorine on 
ethyl bromide in diffused daylight, hydrogen is replaced by chlorine 
without liberation of bromine, several isomerides being formed. 

(1.) The first body is, when pure, a colourless liquid, having a 
sp. gr..1‘07 at 30°, and boiling at 845° under a pressure of 765 mm., 
it does not solidify at —19°. On exposure to light it acquires a yellow 
colour, and evolves acid vapours. It is insoluble in water, but soluble 
in alcohol and ether, and has an odour resembling that of chloroform. 
The analyses and vapour density correspond with the formula C,H,C1Br. 
By the action of silver oxide it yields aldehyde, and treating it with 
‘ silver acetate a liquid is obtained which boils between 160 and 166°, and 
reduces ammoniacal silver solutions. It is, therefore, ethylidene 
chlorobromide. Its boiling point, 84°5°, is the mean between those of 
ethylidene dichloride (60°) and dibromide (110°). 

(2.) The second body, an isomeride of the first, is a colourless 
liquid, which decomposes in the sunlight, and has a sp. gr. = 1°79 
at 0°. It boils at 1U4—108°, and is insoluble in water, but soluble 
in alcohol and ether. Alcoholic potash acts on it violently with forma- 
tion of chlorethylene, C,H;Cl; by the action of silver acetate, glycol 
diacetate is formed,.C,H,(C,H;0,)2. It is, therefore, ethylene chloro- 
bromide, the boiling point of which is intermediate between that of 
ethylene dichloride (85°), and ethylene dibromide (137°). These two 
bodies form the chief product of the reaction. 

Two other isomerides, boiling respectively at 137 and 151°, are also 
formed, the analyses and vapour densities of which correspond with 
the formula C,H;Cl,Br. 

The last product of the reaction is a liquid boiling between 158— 
162°, sp. gr. at 0° = 27113. The analysis and vapour density, which 
are, however, not satisfactory, agree best with the formula C,H;C1!,Br. 

The chemical properties of the three last bodies require further 
investigation. L. T. O'S. 


Methylenemethylamine. By J. Romeny (Deut. Chem. Ges. Ber., 
xi, 835—837).—A mixture of hexmethyleneamine and methylene- 
methylamine, C,H;N, is obtained by passing trimethylamine in a 
current of hydrogen through a red hot tube. The following reactions 
are supposed to take place :— 

(1.) N(CH;); = NCH;(CH.) + CH. 

(2.) NCH;.(CH.) = HCN + CH,. 

(3.) N(CH3)3 + H.= NH(CHs). + CH. 
(4.) NH(CH;). + H, => NH,.CH; + CH,. 
(5.) NH,.CH, + H, = NH; + CH,. 

When methylenemethylamine is boiled with dilute hydrochloric acid, 
it splits up into methaldehyde and methylamine :— 


C.H;N + H,0 — H.CO + H.NCH. W. C. W. 
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Action of Iodine on Guanidine Carbonate and on Nitroso- 
Guanidine. By v. RecHenBere (Deut. Chem. Ges. Ber., xi, 870— 
872).—By the action of iodine on guanidine carbonate, and on nitroso- 
guanidine under different conditions, several crystalline compounds 
were obtained, which, however, have not yet been analysed. 

W. C..-W. 

Polymerisation of Ethylene Oxide. Note by A. Wurtz (Compt. 
rend., lxxxvi, 1176).—The author has made a number of experiments 
to determine the conditions under which ethylene oxide is converted 
into the polymeride which he has previously described. If a very 
small fragment of recently fused potash, or, still better, fused zinc 
chloride be added to the liquid, the whole will become a sclid mass of 
the polymeride after the lapse of a few months. Fused calcium 
chloride does not polymerise the ethylene oxide, but merely turns it 
brown and decomposes it. 

A trace of hydrochloric acid, or of ethylene chloride, will not effect 
the polymerisation. BF 


Action of various Substances on Crystallisable Sugar. By 
H. Petiet (Ann. Chim. Phys. [5], xiii, 394).—The author has made 
numerous experiments on the quantity of glucose formed by the 
influence of heat, time, and various substances on sugar, and comes to 
the following conclusions :— 

(1.) Under the influence of heat and time, weak sugar-solutions 
alter more rapidly than concentrated solutions. 

(2.) Glucose assists in the transformation of sugar into glucose, in 
proportion to the pre-existing quantity, but its action becomes nil 
when the sugar-solution is saturated (Gunning). 

(3.) Mineral salts act strongly on sugar at a certain temperature. 
Chloride of potassium appears to be more energetic in its action than 
the nitrate. Ammonium nitrate has a very energetic action. By boil- 
ing for 30 minutes a mixture of 100 c.c. of water, 10 grams of sugar, 
and 5 grams ammonium nitrate, all the sugar is transformed into 
glucose. ’ 

(4.) Organic salts have a very weak action. 

(5.) The quantity of glucose found in the molasses from the refinery 
is determined by the total influence of time, heat, and mineral salts, in 
addition to the quantity of glucose pre-existing in the unrefined 
sugar. GC. WW, WF. 


Dissociation of Chloral Hydrate. By Moirsssizr and R. 
ENGEL (Compt. rend., Ixxxvi, 971—973).—lf chloral hydrate disso- 
ciates on heating, it is probable that the tension of its vapour at the 
boiling point is greater than the atmospheric pressure acting upon it 
at that moment. In order to test the truth of this hypothesis, and to 
determine the tension of its vapour, quantities of chloral hydrate, 
varying from 0°015 to 2:0 grams, were enclosed in the sealed limb of a 
smal] Mariotte’s tube of 15 mm. diameter, and the whole heated in 
calcium chloride bath to nearly the boiling point of the hydrate. The 
level of the mercury.in the open limb, although previously a little 
lower than that in the closed limb, quickly ascended until jt stood con- 
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siderably higher than the level in the closed limb, notwithstanding 
that the temperature of the bath was below the boiling point of the 
hydrate. The observed tensions of vapour were as follows :— 


95°8° = 769°5 mm. 97°3° = 8145 mm. 
96°5° = 789°5_,, 97°5° = 8179 _,, 

Different specimens of chloral gave similar results. 

The authors confirm the statement of Cannizzaro that the tempe- 
rature of the vapour of boiling chloral hydrate is lower than that of the 
boiling liquid, the former being about 97 to 97°5°, whilst the latter is 
105°. 

They consider that the results are quite conclusive respecting the 
dissociation of this substance, since it appears impossible to explain, 
otherwise than by dissociation, the fact that the tension of its vapour 
at the boiling point is greater than the atmospheric pressure. 

J. W. 


Thialdehydes. By H. Kuinaer (Deut. Chem. Ges. Ber., xi, 1023 
—1027).—The author considers that the «-acethialdehyde, described 
by Weidenbusch (Annalen, Ixvi, 158), is not a pure compound, since 
the crude product of the action of sulphuretted hydrogen on an acid 
aqueous solution of aldehyde can be separated by treatment with 
alcohol into two substances, one of which is easily soluble, and the 
other but sparingly soluble. The latter is deposited from a dilute 
solution in alcohol or glacial acetic acid in long colourless prisms, 
which melt at 101°. This substance boils without decomposition at 
246—247°, and its vapour-density is 6°27, corresponding with the 
formula C;H,,S;. A better method of preparing a-acethialdehyde is 
to pass sulphuretted hydrogen through liquid thialdehyde suspended 
in water; the oily liquid which separates out, and which has the 
composition 8CH;CHS.H.S, and a specific gravity of 1°127 at 25°, 
can be kept over strong hydrochloric acid without undergoing poly- 
merisation. The oil dissolves in hot alcoholic hydrochloric acid, and 
separates out again on cooling. On the addition of a few drops of 
aldehyde it rapidly polymerises, forming a-acethialdehyde. When 
water is added to a solution of the oil in strong sulphuric acid, sulphur 
dioxide is evolved, and sulphur and @-acethialdehyde separate out. 

The @ modification, which the author previously obtained by the 
action of acid chlorides on the liquid thialdehyde (Ber., ix, 1893, and 
x, 1877), and which is also formed by the action of acetyl chloride on 
the a-acethialdehyde, melts at 124—125°, and boils at 245—248°. The 
vapour-density of this body, 6°27, shows that it is an isomeride of the 
acethialdehyde melting at 101°. 

a-Thialdehyde forms two compounds with silver nitrate, viz., 
(CH;.CHS),AgNO;, and (CH;.CHS);3AgNO;, which do not deposit 
silver sulphide on boiling with alcohol. The crystalline compounds 
which mercuric chloride, platinum chloride, and silver nitrate form 
with a-thialdehyde, are easily distinguished from the corresponding 
B salts. 

The two isomerides yield the same products on oxidation with dilute 
nitric acid, viz., aldehyde, sulphur, acetic, carbonic, oxalic, and sulphuric 
acids. 


i ill 


with standard baryta-water. 
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One of them probably has the constitution :— 
CH,CH—S—CH, 
Ss 


>s |. 
CH,CH—S—CH, 


Solubility of Organic Acids in Alcohol and Ether. By E. 
BourGoin (Bull. Soc. Chim. [2], xxix, 242—247).—The author’s 
results were obtained volumetrically by titrating saturated solutions 


W. C. W. 


The quantity of acid dissolved by 100 


parts by weight of each solvent is given in the following table :— 


Acid. Ether. Absolute 20°" | Alcohol of 90°. 
EE 45 45 o0eu ti ethan een eR 1°266 23 73 14°70 
Te eee Ore ere 1 °265 7°51 12°59 
Tartaric 0°4 25 *604 41 135 
TT Ccicuvcs wees eocneearees 2°26 75 ‘90 52 °85 
Gallic pobde enemies 2°56 88-79 23°31 
BEE 5.06 Sn 4A 4400 ee du cases 31°35 46 ‘68 41 ‘62 
BRHOFID... 0.0.00 6000ccescece cows 50°47 49 *63 42°09 
BE ts weed vbnsedeeeuesees 0 °684 10°08 11°70 
F. J. L. 


Action of Potassium Cyanide on Dichloracetic Ether. By 
A. Criaus (Deut. Chem. Ges. Ber., xi, 1048—1044).—Dichloracetic 
acid and potassium dichloracetate are decomposed by continued _boil- 
ing with an alcoholic solution of potassium cyanide, forming oxalic 
and acetic acids. Malonic acid is not found to be one of the products 
of decomposition of dichloracetic acid, and glycollic acid is obtained 
only when potassium cyanide is used which contains free alkali. 

W.o. W. 

Monobromopyromucic Acid. By R. ScuirrandG. Tassinari 
(Deut. Chem. Ges. Ber., xi, 842).—An addition product, C;H,O;.Br,, is 
formed by adding bromine to a solution of ethyl pyromucate in glacial 
acetic acid: this is decomposed by treatment with alcoholic potash, 
forming potassium monobromopyromucate, and the potassium salt of 
a new acid, having the formula C,HO.COOH, which has not, however, 
been obtained in a state of purity. Monobromopyromucic acid, 
C,H.BrO.COOH, crystallises in colourless needles, which melt at 
155° C., and readily sublime. W. C. W. 


A New Method of Synthesis of the Hydrocarbons. By F. 
LanpoLpeH (Compt. rend., lxxxvi, 1267—1270).—By the action of 
fluoborethylene on camphor at 200° the elements of water are elimi- 
nated, and a hydrocarbon is obtained which boils between 185—190°. 
It has an odour slightly resembling that of camphor, and from its 
analysis and vapour density has the formula C,.H,.. Its constitution 
however, may be either ethyl-cymene, C,H;(C,H;)(CH;)(C;H;), or 
ethylene-cymene, C,H,(CH;).C.H,.C;H;, but its constitution and pro- 
ducts of oxidation require further study. 
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By treating other bodies with fluorborides, different hydrocarbons 
may be obtained. L. T. O'S. 


Azoxy- Azo- and Hydrazo-Compounds. By H. Limpricur 
(Deut. Chem. Ges. Ber., xi. 1044—1049).—Meta-azorybenzene-sulphonic 


* ii. 

acid, HSO3.C.H,.N—-N.C,;H,.SO;H, obtained by the action of sul- 
phuric acid on its barium salt, crystallises in small yellow needles, 
soluble in water and in alcohol. Its salts have a yellow colour. Potas- 
sium meta-azorybenzene-sulphonate, CHs.N.0.(SO;K), + 4H,0, is 
prepared by evaporating to dryness a mixture of alcoholic potash and 
potassium metanitrobenzene-sulphonate, and heating the residue at 
120°. The crude product is dissolved in a small quantity of water and 
allowed to evaporate slowly, when soluble needle-shaped crystals are 
deposited. The ammonium salt forms rhombic prisms containing 24 
molecules of water of crystallisation, and the barium salt crystallises 
in small rhombic prisms containing 1 molecule of water, which are 
sparingly soluble in water. The calcium salt crystallises with 34, and 
the lead salt with 1 molecule of water, in sparingly soluble needles. 
The action of phosphorus pentachloride on potassium meta-azoxyben- 
zene-sulphonate gives rise to the chloride, CirHs .N,0.(SO.C1)2, which 
is deposited from its solution in toluene in yellowish-red rhombic 
prisms (m. p. 138°). 

Meta-azobenzene-sulphonic acid, HSO;.C,H,y.N—N.C,H,.SO;H + 3H,0, 
prepared from the barium salt, crystallises in pale-yellow monoclinic 
prisms terminating in pyramids. It is sparingly soluble in water and 
in alcohol, and its salts have a yellow or red colour. The potassium 
salt is obtained in yellow needle-shaped crystals by adding zinc-dust 
to a hot mixture of potassium .hydrate and nitrobenzene sulphonate. 
Sodium meta-azobenzene-sulphonate,.C\,H,N.(SO;Na).34H.0, forms very 
soluble monoclinic prisms; the ammonium salt crystallises in dark-red 
monoclinic tables containing 2 mols. of water, the barium salt occurs 
in very soluble tabular crystals containing 5 mols. of water, and the 
lead salt forms short prisms containing 43 mols. of water. 

The chloride, C,,HsN2(SO-.C1)s, is deposited from an ethereal solution 
in ruby-red needles, which melt at 166—167°. The amide, 
C,,H,N.(SO.NH:)2, produced by the action of ammonia on the pre- 
ceding compound, forms yellow needles sparingly soluble in water and 
in alcohol. It melts above 260°. 

Hydroazobenzene sulphonic acid, HSO3.C,Hy.(NH)2.C;Hy.SO;H 
+ 33H,0, is produced by the action of zinc-dust or ferrous sulphate 
on an alkaline solution of azobenzene-sulphonic acid, or by treating 
azoxybenzene-sulphonic acid with stannous chloride, but the simplest 
method of preparation is to warm sodium azobenzene-sulphonate with 
an acid solution of stannous chloride, dissolve the precipitate which is 
thrown down in caustic soda, filter, and acidify with hydrochloric acid. 
The hydrazobenzene-sulphonic acid which separates out is dissolved in 
hot water, from which it is deposited in colourless monoclinic prisms, 
sparingly soluble i in water andin alcohol. This acid is not attacked by 
reducing agents. The potassium salt, C,-H.(NH). (SO,K), + 14H,0, 
forms colourless, soluble, monoclinic prisms, the barium salt crystallises 
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in tables containing 4 mols. of water, and the lead salt, which forms 
pale-red sparingly soluble rhombic crystals, also contains 4 mols. of 
water. 

When hydrazobenzene-sulphonic acid is heated with water to 200°, 
it splits up into sulphuric acid and a new monosulphonic acid, 
C,.H,(NH).SO,;H + 24H.O, which forms yellow needle-shaped crys- 
tals soluble in water and in alcohol. The potassium and barium salts 
contain 4 mols. of water and crystallise in vellow scales, which dissolve 
readily in water. The lead salt, (C;,H,(NH).SO;).Pb + 3H,O, occurs 
in very soluble red needles. The chloride, Cj.H,(NH),SO.Cl, is de- 
posited from an ethereal solution in yellow scales (m. p. above 240°). 

Azoxy- azo- and hydrazo-benzenesulphonic acids are decomposed by 
nitrous acid, crystalline compounds being formed. W. C. W. 


Attempts to Prepare Alums containing Aniline and Rosani- 
line. By W. H. Woop (Chem. News, xxxviii, 1).—In view of the 
similarity of constitution between ammonia, methylamine, aniline, and 
rosaniline, it was thought probable, as the first two of these easily 
form alum, that aniline and rosaniline might also form alums, at least 
with alumina. Various attempts were therefore made, both with com- 
mercial and with pure materials, but in no case was there the slightest 
indication of the formation of an alum, the constituent materials 
always crystallising out with but small portions of impurity. 

It was not thought necessary to make any attempt to prepare analo- 
gous compounds containing iron, chromium, or manganese in place of 
aluminium, since these alums are all less stable than ordinary alum. 

C. W. W. 

A Base, C,,H,,N,. By C. BorrincerR (Deut. Chem. Ges. Ber., xi, 
840—842).—When a solution of benzylene chloride in alcoholic 
ammonia is heated in sealed tubes at 100°, ammonium chloride and 
benzaldehyde are formed. The same change takes place at the ordi- 
nary temperature if a small quantity of zinc-dust is added to the 
mixture. 

The base C,,HisN2 previously obtained by the author (p. 506) 
by the action of aniline on benzylene chloride was not a pure com- 
pound. The base forms a crystalline compound with benzene, 
sparingly soluble in the latter, and when heated with mercuric chloride 
at 100°, it yields a substance which dissolves in alcohol, forming a 
reddish-blue solution, which dyes silk blue. Benzylene chloride also 
acts on orthotoluidine and dimethylaniline, forming bases which have 
not yet been obtained in a state of purity. Paratoluidine is only 
attacked by benzylene chloride at a high temperature, a yellow solid 
body being the product of the reaction. W. C. W. 


Action of Water on Phosphenyl Chloride; a Phenylated 
Solid Phosphoretted Hydrogen, C,H;P,H. By H. Gérrzer and 
A. Micuar is (Deut. Chem. Ges. Ber., xi, 885—888).—Phosphenylous 
acid is formed when phosphenyl chloride is acted on by excess of 
water, but if water is added to phosphenyl chloride (in the proportion 
of their molecular weights) at a temperature of 100°, and the mixture 
is afterwards heated to 260°, hydrochloric acid is evolved and a yellow 
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substance is formed, from which water and alcohol dissolve out phos- 
phenylic, phosphenylous, and phosphoric acids, leaving a residue 
soluble in carbon bisulphide. On evaporating the carbon bisulphide 
solution, yellow flakes of phenylated phosphoretted hydrogen, C;H,P,H, 
separate out, leaving in the mother-liquor a compound which is very 
soluble in carbon bisulphide. Phenylated phosphoretted hydrogen is also 
formed by exposing phospheny] chloride to moist air. It is a dark- 
yellow amorphous powder, insoluble in water, alcohol, ether, and cold 
carbon bisulphide. It dissolves in nitric acid, forming phosphenylous, 
phosphenylic, and phosphoric acids. 

The compound soluble in carbon bisulphide has the composition 
CsH;sP,H + C.-H;PO,. It is a yellow powder, insoluble in water, 
alcohol, and ether; it dissolves in nitric acid forming phosphenylic 
and phosphoric acids. Di-phenylphosphinic acid, (C;Hs)2PO.H, best 
prepared by the action of water on phosphenyl chloride, forms large 
triclinic crystals which lose half.a molecule of water at 230°. The 
calcium salt, Ca{(C.H;)2PO.}2 + 3H,O, is more soluble in cold than 
in hot water. Hthyl diphenylphosphinate forms colourless needles 
(m. p. 165°). The products of the action of phosphenylous acid on 
phosphenyl chloride are identical with those obtained by the action of 
1 molecule of water on 1 molecule of phospheny] chloride. 

W. C. W. 

Oxidation of Xylenesulphonic Acids. By M. W. I tes and I. 
Remsun (Deut. Chem. Ges. Ber., xi, 888—892).—The authors find 
that the sulphamine-metatoluic acid, which they obtained by oxidising 
a mixture of isomeric xylene-sulphamides, is derived from the amide 
melting at 137°, and not from that melting at 95—96°. The constitu- 
tion of this acid may be represented by the formula 


C,H;(CH;)(COOH)NH,SO,(1 : $ : 6), 
since it forms xylidic acid, C.H;(CH;)(COOH).COOH(1 : 3:6), on 


fusion with sodium formate. By fusing sulphamine-metatoluic acid 
with potash, an oxytoluic acid, C,H;.CH;.COOH.OH(1 : 3: 6), is 
obtained, which splits up into carbon dioxide and orthocresol when 
heated to 180° in sealed tubes with strong hydrochloric acid, or on 
heating with quicklime. This acid is an isomeride of that which 
Jacobsen prepared (Ber., xi, 374) by fusing xylenol with potash. 
W. C. W. 

Monobromo.a-Metaxylene-sulphonic Acid. By E. WuInBerG 
(Deut. Chem. Ges. Ber., xi, 1062—1064).—On the addition of water to 
a solution of monobromometaxylene, C,H;(CH;)(CH;)Br(1 : 3 : 6) 
(b. p. 205—208°), in cold fuming sulphuric acid, a crystalline deposit 
is obtained of monobromo-a-metaxylenesulphonic acid, 


C.H.(CH;)(CH;)(SO,H)Br + 2H,0(1: 3:4: 6), 


which, after repeated crystallisation from dilute sulphuric acid, forms 
colourless scales or prisms, soluble in water and in dilute alcohol. 
Attempts to prepare this acid by brominating a cold aqueous solution 
of a-metaxylenesulphonic acid or sodium metaxylenesulphonate, did 
not yield good results, but bariwm monobromo-a-metaxylenesulphonate, 


[C.H,Br.(CH;).80;].Ba + HO, can be easily obtained in the form 
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of crystalline scales by slowly adding bromine to a cold solution of 
barium «-metaxylenesulphonate (C,;H;.CH;.CH;.SO;H (1:3: 4). The 
following salts were prepared ;—C,H,Br(CH;)..SO,Na + H,0, small 
needles, readily soluble in water ; C,5H.Br(CH;)2.55O,;NH, + H,0, long 
silky needles, very soluble in water; [C,-H,Br(CH;).SO,],.Zn + 9H,0, 
long rhombic prisms; [CsH,Br(CH;),SO;],Cu + 7H,0, easily soluble 
greenish-white scales. By the action of phosphorus pentachloride on 
the anhydrous sodium salt the acid chloride, CsH,Br(CH;),SO,Cl, is 
obtained. This substance forms large transparent crystals (m. p. 61°) 
which are sparingly soluble in alcohol but insoluble in water. 
Monobromo-a-metaxylenesulphamide, Cy>H,Br(CH3;)2.S0,NH:, pre- 
pared by the action of ammonia on the preceding compound, is de- 
posited from an alcoholic solution in rhombic prisms (m. p. 194°) and 
from a hot aqueous solution as a crystalline powder. W. C. W. 


Compounds of Picramide. By K. H. Merrens (Deut. Chem. 
Ges. Ber., xi, 8483—846).—A solution of picramide in benzene, when 
slowly evaporated, deposits pale yellow transparent prisms which fall 
to pieces on exposure to the air. The formula for this compound is 
C.(NO,.)3;H2NH2.C,Hs. Toluene forms a similar compound, which 
crystallises in brown transparent needles. A solution of picryl chlo- 
ride in benzene deposits large pale yellow transparent prisms contain- 
ing equal numbers of molecules of the two constituents. 

Crystalline compounds separate out when warm concentrated alco- 
holic solutions of aromatic bases are added in excess to picramide. 
At 100° the base contained in these bodies is volatilised. Picramide 
aniline, Ce(NO,)3H2N H2.C,H.N, forms black shining prisms or needles ; 
picramide paratoluidine and dimethylaniline also form black shining 
crystals. Phenylpicramide or picrylaniline does not form compounds 
with hydrocarbons or with bases. Dipicrylamine (m. p. 234°) prepared 
by pouring a solution of diphenylamine in strong sulphuric acid into 
fuming nitric acid, does not unite with bases, but combines with 2 mole- 
cules of naphthalene. The beautiful yellow transparent prisms thus 
formed are permanent in the air, but lose their naphthalene completely 
at 100°. W. C. 


Action of Bromine on Phenoldisulphoniec Acid. By M. vy. 
Scumipt (Deut. Chem. Ges. Ber., xi, 852—858).— When a concentrated 
aqueous solution of potassium phenoldisulphonate is added to bromine 
(1 mol. of the salt to 1 of bromine), small yellow crystals of potassium 
dibromophenolmonosulphonate, C;H;Br.KSO,, separate out as the 
mixture cools. On evaporating the mother-liquor, a white salt crys- 
tallising in rhombic plates is obtained. This substance is very soluble 
in water, but insoluble in alcohol. It gives with ferric chloride a deep 
ruby-red coloration which is destroyed by the addition of sodium 
carbonate. The free acid, CsH;BrS,0;, prepared in the usual way 
from the lead salt, forms a dark crystalline deliquescent mass which is 
readily soluble in water and alcohol. Nitric acid converts this body 
into picric acid. The potassium salt, C,H;BrK,S,0,, produces in a 
solution of barium chloride a colourless crystaliine precipitate of barium 
monobromophenoldisulphonate, CeH;BrBaS,0, + .2H,0, and with lead 

VOL. XXXIV. 3 e 


726 ABSTRACTS OF CHEMICAL PAPERS. 


acetate it forms C,H;BrPbS,0;. It is not precipitated by solutions of 
cobalt, chromium, nickel, uranium, copper, mercury, gold, or calcium. 
Silver nitrate does not give an immediate precipitate with the potas- 
sium salt unless the mixture is boiled. Potassium bromophenoldisul- 
phonate is completely oxidised by fusion with potash. 

Tribromophenol is formed when excess of bromine acts on potas- 


sium phenoldisulphonate. W. C. W. 


Action of Sulphuryl Chloride on Resorcin and on Ethylene 
Glycol. By G. Reinuarp (J. pr. Chem. [2], xvii, 321—346).—By 
adding an equivalent amount of sulphuryl chloride, drop by drop, to 
resorcin dissolved in absolute ether, and distilling, monochlororesorcin, 
C,H;Cl(OH)., was obtained, as a white crystalline body, melting at 
89°, but beginning to sublime at 75°, and distilling at 255—256°. 
Monochlororesorcin is soluble in water, aleohol, ether, benzene, and 
carbon bisulphide: its aqueous solution slightly reddens litmus paper. 
It is attacked by warm dilute nitric acid, with evolution of chlorine 
and nitrous acid, and formation of a hard resinous mass. With ferric 
chloride it forms a blue-violet colour, becoming brown on heating. 
Ammoniacal silver solution is reduced by monochlororesorcin. It 
seems to form a very unstable potassium derivative, C;H;C1(OK).. No 
derivatives could be obtained by fusing with potassium hydrate or 
cyanide: the action of bromine upon an aqueous solution of the sub- 
stance at 80° results in the formation of monochlordibromoresorcin, 
C,;HBr.Cl(OH)., which crystallises in slender brilliant needles, melting 
at 105°. The benzoyl derivative, CsH;C1(OC,;H;0)., is produced by the 
action of benzoyl chloride upon monochlororesorcin: it crystallises 
from hot alcohol in small hexagonal needles, melting at 98°, and, when 
saponified, yields a benzoate and the original monochlororesorcin. 

Dichlororesorcin is obtained by rubbing together in a basin resorcin 
and sulphuryl chloride, in the proportion of 1 to 2 molecules, heating 
after addition of a very little more sulphuryl chloride, and subliming 
two or three times. Dichlororesorcin is very soluble in water and 
other ordinary solvents: by evaporation of its aqueous solution over 
sulphuric acid, it is obtained in well-formed rhombic prisms, readily 
efflorescing in air, melting at 77°, and boiling at 249°. Dichloro- 
monobromoresorcin, CsHsBrCl,O., is obtained by the action of bromine 
upon dichlororesorcin, and the benzoyl derivative, C;H,Cl.(OC;H;0)., 
by the action of benzoyl chloride: the former melts at 100°, the latter 
at 127°. 

Sulphuryl oxychloride acts energetically on dichlororesorcin, with for- 
mation of a white solid, consisting of microscopic rhombic crystals, 
soluble in potash and in potassium carbonate solution (in the latter 
case with evolution of carbon dioxide), but insoluble in water, alcohol, 
and ether. This substance has the empirical formula, C,,H,Cl,S.0,, and 
the probable structural formula, 


C.HCl,(OH),SO,—O—SO0,(0H),Cl.HC,. 


By decomposing a solution of this body in potassium carbonate with 
hydrochloric acid, evaporating on the water-bath, and crystallising 


from alcohol, the free acid, CsHCl,(SO;H)(OH)., was obtained as a 
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white powder, soluble in water and in alcohol, and decomposed by sul- - 


phuryl oxychloride into the anhydride and water. The insoluble 
barium salt was obtained by boiling the anhydride with baryta-water, 
or by precipitating a solution of the anhydride in potassium carbonate 
with barium chloride. By gradually adding to resorcin about six times 
its own weight of sulphury! chloride, heating for some hours in a flask 
fitted with a reversed condenser, distilling off excess. of sulphuryl 
chloride, drying in vacuo over potash, and repeatedly crystallising from 
hot water, trichlororesorcin, CgsH;Cl,02, was obtained’ in the form of 
small brilliant needles, readily soluble in alcohol and in ether, melting 
at 83°, but subliming only with partial decomposition. 

By treating an aqueous solution of resorcin with excess of chlorine, 
trichlororesorcin was obtained, melting at 73°. The author regards 
this body as identical with that obtained by the aetion of excess of 
sulphuryl chloride upon resorein; the difference between the melting 
points he attributes to small amounts of impurities. 

Trichlororesorcin forms a benzoyl derivative, C;HC],(OC;H;O)., which 
melts at 133°. Sulphury! chloride, heated with trichlororesorcin in a 
sealed tube, reacts upon the latter body at 160°. The tetrachloro- 
resorein probably produced has not yet been obtained in the pure 
state. 

Sulphuryl chloride exerts an energetic action upon ethylene glycol, 
which may be thus formulated :— 


C,H,(OH), + 80,Cl, = ©;H,(OH)(OSO,Cl) + HCl. 


The new body could not be obtained in a state of perfect purity. It 
forms a heavy colourless oil, quickly becoming brown in the air, 
soluble in ether, and decomposed by water; with production of glycol, 
sulphurie acid, and hydrochloric acid. 

A ver unstable potassium salt, C,H,(OH)(OSO;K), was obtained 
by the action of a warm solution of potassium carbonate upon 


C,H,(OH)(OSO,Cl). M. M. P. M. 


Dimethylresorcin Derivatives. By M. Hinra (Deut. Chem. 
Ges. Ber., xi, 1039—1042).—By passing chlorine through a mixture of 
glacial acetic acid and dimethylresorcin until the solution has a dark 
violet colour, monochlorodimethylresorcin is formed; but if the action 
of the chlorine is continued until the dark colour disappears and the 
liquid turns a pale yellow, the dichloro-derivative is obtained. 

Monochlorodimethyl-resorcin, CsHsClO2, forms long needle-shaped 
transparent crystals (m. p. 118°), which are insoluble in cold glacial 
acetic acid, and in cold alcehol, but are soluble in ether and in boiling 
alcohol. Dichlorodimethylresorcin is a yellow oily liquid, insoluble in 
water, sparingly soluble in alcohol, and easily soluble in ether and in 
glacial acetic acid. It decomposes at 140°. ‘ 

_When bromine is added to a mixture of glacial acetic acid and 
dimethylresorcin, transparent rhombic crystals of dibromodimethyl- 
resorcin separate out. This substance melts at 137—138°, and dissolves 
sparingly in alcohol and glacial acetic acid, but easily in ether. 

Nitro-derivatives—The mononitrodimethylresorcin could not be 
prepared. The dinitro-compound, C,H,(NO,).0., is obtained by 
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-adding to a mixture of dimethylresorcin and glacial acetic acid, an 
equal volume of strong nitric acid, and extracting with ether. The 
residue left on evaporating the ethereal solution, after being purified 
by crystallisation from hot dilute alcohol, forms reddish-brown 
crystals (m. p. 67°), soluble in ether and alcohol, but insoluble in 
water. To prepare trinitrodimethylresorcin, C5H,(NO,);0., a mixture 
of equal volumes of strong nitric acid and dimethylresorcin is poured 
into cold concentrated sulphuric acid; the addition of water causes 
the substance to separate out in the form of crystalline‘scales (m. p. 
123—124°), which dissolve in ether and alcohol, but are insoluble in 
water. W. C. W. 


Dimethylhydroquinone Derivatives. By J. Hasermann 
(Deut. Chem. Ges. Ber., xi, 1034—1039).—A solution of dimethy]- 
hydroquinone in glaeial acetic acid readily absorbs chlorine, and 
deposits colourless needle-shaped crystals (m. p. 126°) of dichloro- 
dimethylhydroquinone. This substance is soluble in ether, alcohol, 
and hot glacial acetic acid, but does not dissolve in water. On satu- 
rating the mother-liquor from the dichloro-dimethylhydroquinone with 
chlorine, yellowish-white needles of tetrachloro-dimethylhydroquinone, 
C,Cl,0.(CH;)2, separate out, which melt at 153—154°, but begin to 
sublime at a lower temperature. It dissolves easily in alcohol and 
glacial acetic acid. The filtrate from the tetrachloro-dimethylquinone 
contains chloranil and another chlorinated compound, which sublimes 
in violet crystals (m. p. 79°), and is very soluble in alcohol. 

Dibromo-dimethylhydroquinone, prepared by slowly adding bromine 
to a solution of dimethylhydroquinone in hot glacial acetic acid, forms 
colourless crystals, which melt at 142°, and sublime without decom- 
position. It is soluble in boiling glacial acetic acid, and insoluble in 
water. 

Mononitro-dimethylhydroquinone separates out in the form of golden 
crystals, when strong nitric acid is added to an emulsion of dimethyl- 
hydroquinone and warm water. The substance melts at 70—71°, sub- 
limes at higher temperatures, and dissolves in alcohol. 

Dinitro-dimethylhydroquinone is obtained by adding to a solution of 
dimethylhydroquinone in glacial acetic acid an equal volume of strong 
nitricacid. After the mixture has been allowed to stand for 15 minutes; 
water is added, which precipitates the substance in the form of a 
yellow crystalline powder. It is soluble in alcohol and glacial acetic 
acid, but is insoluble in water. It melts at 169—170°, and sublimes 
readily. 

Trinitro-dimethylhydroquinone is formed on adding a solution of 
dimethylhydroquinone or of dinitro-dimethylhydroquinone in glacial 
acetic acid, to a well-cooled mixture of sulphuric and fuming nitric 
acid. On dilution with water, a yellow precipitate is produced, which 
dissolves in hot alcohol, and is deposited from the alcoholic solution in 
yellow brittle prisms. W. C. W. 


Substituted Benzaldehydes. By C. L. Jackson and J. H. 
Waite (Deut. Chem. Ges. Ber. xi, 1042—1043). — Purachloro- 
benzaldehyde, CsH,C].COH, is prepared by boiling pure parachloro- 
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benzyl bromide (from paratoluidine) with lead nitrate and water, in 
an atmosphere of carbonic anhydride for three days, and then distilling 
the mixture. On adding hydrogen-sodium sulphite to the distillate, 
a crystalline sparingly-soluble precipitate is formed, which, when 
treated with sodium carbonate, yields the pure aldehyde. All these 
operations must be conducted in a current of carbonic anhydride. 
Parachlorobenzaldehyde is not liquid at the ordinary temperature, as 
stated by Beilstein and Kuhlberg (Annalen, cxlvii, 352), but forms 
white scales, which melt at 47°5°, and dissolve in ether, benzene, 
alcohol, carbon bisulphide, glacial acetic acid, and in boiling water. 
The aldehyde is rapidly oxidised by potassium permanganate, and 
ti by the oxygen of the air to parachlorobenzoic acid (m. p. 233— 
234°). 

Parabromobenzaldehyde (m. p. 57°) and para-iodobenzaldehyde (m. p. 
73°) resemble the preceding aldehyde in their chemical properties. 

W. Cz 


Sulphoparabromobenzoic Acid. By ©. BérrineeR (Liebiy’s 
Annalen, exci, 13—29).—The sulphoparabromobenzoie acid, 


C;H;Br. (SO;.CO,) .H,, 


was prepared by heating concentrated sulphurie acid and pure para- 
bromobenzoic acid at 120—130° for eight hours, and, after cooling, 
pouring the mixture into a large quantity of cold water. The filtered 
solution is neutralised with barium carbonate, filtered, and the barium 
salt obtained in the crystalline state by evaporation. After purifica- 
tion of the barium salt by recrystallisation, the acid may be liberated 
by decomposing it with sulphuric acid. When pure, the new acid 
crystallises in colourless needles, and occasionally in large transparent 
prisms, very easily soluble in water, and forms two classes of salts, 
neutral and acid. 

Barium sulphoparabromobenzoate, C,H;Br(SO;.CO,)Ba + 3H;,0, is 
readily soluble in hot water, but only soluble with difficulty in cold 
water, from which it separates in large transparent crystals. When 
a hot concentrated solution is treated with hydrochloric acid, long 
needles of the acid salt {C,H;Br(SO;.CO,)}.BaH,, separate out on 
cooling. The neutral potassium and sodiwm salts are colourless 
needles, very easily soluble in water. The acid sodium salt, 
C.H;Br(SO,;.CO,)NaH, is very readily soluble in water, and easily 
soluble in alcohol, from which it crystallises in long needles containing 
2 molecules of water. The silver salt, CsH;Br(SO;.CO,)Ag, + 3Aq, 
consists of hard crystals, soluble with great difficulty in water. The 
calcium, zinc, and magnesium salts crystallise in needles, and are all 
soluble in water. The copper salt, CsH;Br(SO;.CO,)Cu + 3Aq, crys- 
tallises in splendid groups of blue needles, readily soluble in water. 
The lead salt, C,H;Br(SO;.CO,)Pb + 7Aq, crystallises in very fine 
groups of radiating needles, which dissolve with difficulty in water. 

Sulphoparabromobenzoic chloride was prepared by acting on dry 
powdered sodium sulphoparabromobenzoate with phosphoric chloride, 
in the molecular proportion of 1 to 4. The action gradually becomes 
energetic, and must be moderated by cooling. When it is complete, 
the mass is gradually added in small portions to a large quantity of 
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water: a heavy oil separates, which, after careful washing, gradually 
solidifies to a hard white mass of the crude chloride. The crude 
chloride, when dried, is treated with anhydrous ether, which separates 
it into two portions; a monochloride, which remains behind as a snow- 
white mass, and a dichloride, which readily dissolves, and crystallises 
out as a yellowish mass, melting at a low temperature to a dark oily 
liquid. 

4 Te monochloride, CsH;Br(SO,Cl).COOH, crys- 
tallises from ether in long snow-white needles, melting at 197°, with 
partial decomposition. It is soluble with great difficulty in water and 
alcohol, somewhat more easily in cold ether, and is moderately soluble 
in hot ether. 

Ethyl sulphoparabromobenzoate, Cs;H;Br(SO,0C,H;).COOH, crys- 
tallises in lustrous plates, melting at 84°, and is prepared by acting on 
the monochloride with alcohol, hydrochloric acid being eliminated. 

Amidosulphoparabromobenzoic acid, CsH;Br(SO.NH,).COOH, pre. 
pired by the action of alcoholic ammonia on the monochloride, crys- 
tallises in nodules composed of small white needles, melting at 229— 
230°, soluble with difficulty in cold water, easily in boiling water. 
It dissolves with great facility in aqueous ammonia, forming an ammo- 
nium salt, CsH;Br(SO,N H,).CO.N Hy, a body which loses ammonia on 
evaporation. When the amido-acid is dissolved in warm baryta water, 
small hard glittering needles separate out, consisting of the barium salt. 

Ethyl sulphoparabromobenzamate, C,H3;Br(SO,0C.H;).CONH,, is 
formed at the same time as the amido-acid by the action of alcoholic 
ammonia on the dichloride contained in the crude monochloride. As 
it is but sparingly soluble in alcohol and almost insoluble in water, it 
is easily separated from the acid. It crystallises in long colourless 
needles, which melt at 128°,-and are readily soluble in dilute alkalis; 
the addition of an acid to this solution causes a crystalline pre- 
cipitate, consisting of long needles, which melt at 202°, and have 
the same composition as amidosulphoparabromobenzoic acid; their 
constitution appears to be that of sulphoparabromobenzamic acid, 
C,;H,;Br(SO,0H).CONH;. 

The action of phosphorus pentachloride on sulphoparabromobenzoic 
acid gives rise to the dichloride, but this is readily decomposed by 
water; the chlorine, which is combined with the CO group being dis- 
placed by OH, producing the monochloride, C;H,;Br(SO,Cl).COOH. 
That this is really the case is conclusively shown by the action of zinc- 
dust on the alcoholic solution of the monochloride, which gives rise to 
two compounds: sulphiparabromobenzoic acid, C;H;Br(SO.H).COOH, 
which is readily soluble in hot, but only very sparingly soluble in cold 
water, and sulphibromobenzaldehyde, CsH;Br(SO,H).COH, which dis- 
solves in warm water, but is partly thrown down again on boiling. 
The acid forms small colourless needles, which melt at 238°, with 
partial decomposition. It is a powerful bibasic acid, and forms crys- 
talline salts. The aldehyde, which may be purified by repeated crys- 
tallisation of the barium salt, crystallises in long broad plates, melting 
at 131°. It is both an aldehyde and a monobasic acid: its barium salt 
forms large colourless prisms, which rapidly effloresce, and are only 
slightly soluble in cold water. The compound of the aldehyde with 
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hydrogen sodium sulphite crystallises in long needles, melting at 78°. 
Besides this acid and aldehyde, other compounds are produced by the 
action of zinc on the monochloride, but they have not yet been inves- 
tigated. 


Trisulpho-oxybenzoic Acid. By M. Kretscuy (Deut. Chem. 
Ges. Ber., xi, 858—864).—Trisulpho-oxybenzoic acid is prepared by 
heating a solution of 10 grams of benzoic acid in 20 grams of sulphuric 
acid, with 15 grams of phosphorus pentoxide and 20 grams of 
sulphur trioxide in sealed tubes at 250° for five hours. The contents 
of the tubes are boiled with water to expel sulphur dioxide, and the 
sulphuric and phosphoric acids are removed by the addition of cal- 
cium carbonate. To obtain the free acid, basic acetate of lead is added 
to the filtrate, and the precipitated lead salt decomposed by sul- 
phuretted hydrogen. 

Trisulpho-oxybenzoic acid is a yellow syrupy hygroscopic liquid, 
which contains 4 mols. of water after drying at 100°. Both the acid 
and its salts produce an intense carmine coloration with a drop of 
ferric chloride, which disappears on the addition of sodium carbonate. 

The basic lead salt (C;HS;0,.).Pb; + 6H,O, forms white opaque 
needle-shaped crystals, which lose their water of crystallisation at 
235°. By the partial decomposition of this compound by sulphuretted 
hydrogen the neutral lead salt, C;H,S;0,.Pb, + 8H,O, is obtained. 
Basic potassium trisulpho-oxybenzoate, C,HS;0;.K; + 2H,O, crystal- 
lises in monoclinic prisms; the neutral salt, C;,HS,0,,.K, + 2H,0, 
separates out on the addition of alcohol to trisulpho-oxybenzoic acid, 
which has been nearly neutralised with potassium carbonate. 

The barium salt, C;H,S;0,,Ba,, is decomposed by long-continued 
heating at 100°, or by boiling with barium carbonate ; barium sulphate 
and barium disulpho-oxybenzoate, (C;H;S,0,).Ba; + 8H,0, being 
formed in the latter case. 

Trisulpho-oxybenzoic acid appears to be completely destroyed by 
fusion with potash, as only traces of pyrogallic and oxalic acids could 
be detected in the fused product. Attempts to replace the hydrogen 
in this acid by bromine were unsuccessful, the acid splitting up into 
monobromodisulpho- and dibromomonosulpho-benzoic — 

. C. W. 

Iso-oxycinnamic Acid from Carvacrol. By O. JacoBsEN 
(Deut. Chem. Ges. Ber., xi, 1058—1062).—Pure cymenesulphonic acid, 
C;H;(CH;)(C3H;).SO;H + 2H,0(1: 4:2), from camphor cymene, 
forms large tabular colourless crystals, insoluble in dilate sulphuric 
acid. The barium salt (CyH,s. SO;)2Ba + 3H,0, crystallises in plates, 
which are sparingly soluble in cold water. The sodium salt, 
CioHi;3SO,;Na + 5H,0, is deposited from an aqueous solution iu large 
rhombic tables, which effloresce at the ordinary temperature, and lose 
all their water of crystallisation at 100°. By distilling sodium cymene- 
sulphonate with sulphuric acid, pure cymene is obtained; b. p. 175— 
175°5° under 763 m.m. pressure, sp. gr. 0°8718 at 0°, and 0°86035 at 
10°. Cymene has no action on polarised light. Its coefficient of 
refraction at 10° is 14915 for the D line. 

Carvacrol prepared by gently fusing sodium cymenesulphonate 
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with potash is a colourless liquid, which, when cooled to — 20°, 
solidifies to a crystalline mass melting between — 3°and0°. Carvacrol 
boils at 237°; its sp. gr. is 0°98558 at 15°, and its coefficient of re- 
fraction for the D line is 1°5252 at 10°. 

By continued fusion with potash, carvacrol is converted into iso- 
oxycinnamic acid, CH,203, which is easily obtained in a state of purity 
by acidifying the crude product, and distilling in a current of steam. 
Iso-oxycinnamic acid separates out in flat needle-shaped crystals 
(m. p. 93°), when hydrochloric acid is added to a warm dilute 
sclution of one of its salts. The acid is slightly soluble in cold water, 
but it dissolves freely in alcohol, ether, chloroform, and in hot water; 
the cold aqueous solution produces an intense reddish-violet color- 
ation with ferric chloride. The barium salt crystallises in anhydrous 
rhombic tables, which are sparingly soluble in water. The calcium 
salt forms very soluble silky needles, which do not contain water of 
crystallisation. Potassiwm 1so-ovycinnamate is very soluble in water, 
but crystallises well ; it gives with zinc, manganese, cadmium and silver, 
salt precipitates, which dissolve in boiling water, and crystallise out 
on cooling. The copper and mercuric salts are likewise soluble in hot 
water. 

Iso-oxycinnamic acid decomposes when heated alone to 235°, or by 
the action of hydrochloric acid at 190°, metapropylhydroxylbenzene 
being formed. This compound boils at 228°, and on cooling solidifies 
to a crystalline mass (m. p. 26°), almost insoluble in water. Ferric 
chloride produces in the aqueous solution, a faint blue; in the alcoholic 
solution, a green; and with the sodium or barium salts, a violet-red 
coloration. W. C. W. 


Synthesis of Phenylated Fatty Acids. By M. Conran (Deut. 
Chem. Ges. Ber., xi, 1055—-1058).—When sodium ethylate acts on 
ethylic benzylacetacetate, sodium-benzylacetacetic ether is formed, 
which is converted into methylbenzylacetacetic ether by heating with 
methyl iodide. Methylbenzylacetacetic ether— 


CH;.CO.C(CH;.)(C;H;)(COOC,.Hs), 


is a colourless liquid of aromatic odour (sp. gr. 1:046 at 23°, 
b. p. 287°). 

Methylbenzylacetic acid is obtained by saponifying the preceding 
compound with concentrated potash solution; the alkaline liquid is 
acidified with sulphuric acid, and extracted with ether. On evapor- 
ating the ethereal solution, the acid remains as a crystalline mass, 
which is sparingly soluble in cold, but readily soluble in hot water. 
The acid melts at 34°, and boils at 275°. A solution of sodium 
methylbenzylacetate does not produce a precipitate with calcium or 
barium salts; with silver nitrate it gives a crystalline precipitate, 
sparingly soluble in boiling water; it also precipitates zinc and copper 
salts. 

Benzylic methylbenzylacetate or Methylhydrocinnamein, obtained by 
heating an alcoholic solution of benzyl chloride and potassium-methyl- 
benzylacetate for ten hours, is a colourless liquid boiling at 53°. 
Ethylbenzylacetacetic ether is a colourless liquid boiling at 295—298", 
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which is prepared by the action of ethyl iodide on sodium-benzylacet- 
acetic ether. Ethylic benzylacetosuccinate— 


CH;.CO.C(CH,.COOC,H;) (C;H;)(COOC,Hs), 


produced by the action of sodium ethylate on benzyl chloride and ethyl 
acetosuccinate, boils at 310°, and has a specific gravity of 1:088 at 15°. 
W. C. W. 


A New Constituent of Coto Bark. By J. Jossrand O. Hesse 
(Deut. Chem. Ges. Ber., xi, 1031—1034).—Coto bark, which has been 
previously extracted with ether, is digested with milk of lime, and the 
alkaline solution is acidified with hydrochloric acid, and agitated with 
ether. The residue obtained on evaporating the ethereal solution is 
dissolved in hot alcohol, which on cooling deposits a white crystalline 
powder, melting at 229°, and beginning to sublime at 210°. This 
substance was recognised as piperonylic acid, CsH,O,, by the properties 
of several of its salts and by its reactions with sodium amalgam, 
potassium permanganate, baryta-water, bromine, and dilute hydrochloric 
and sulphuric acids. Piperonylic acid dissolves in cold concentrated 
sulphuric acid, forming a yellow solution, which rapidly turns brown, 
and finally black. No gas is evolved during the process. Water 
produces in the yellow solution a yellow, and in the black solution a 
black precipitate, the filtrate in each case contains protocatechuic 
acid. The reaction, CSH,O, = C + C;H,O,, is incorrect, since proto- 
catechuic acid is formed in the solution before any carbon separates 
out. 

Mielch and Fittig (Annalen, clii, 40) obtained oxalic and carbonic 
, acids by the oxidation of piperonylic acid with nitric acid ; but if con- 
centrated nitric acid is only allowed to act on the acid for a few minutes, 
a mixture of nitropiperonylic acid and methylenemononitropyrocatechin 
is formed. When piperonylic acid is added in small quantities 
to fuming nitric acid cooled down to 0°, carbon dioxide is given off, 
and methylenedinitropyrocatechin is produced. In each case the nitro- 
products are precipitated from the acid mixture by the addition of 
caustic soda. Nilropiperonylic or methylenenitroprotocatechuic acid, 
C.H,(NO,)O,, crystallises in yellow scales (m. p. 172°), which dissolve 
easily in water, and on the addition of caustic soda or potash to the 
aqueous solution a yellow coloration is produced, which turns blood-red 
on boiling. With ferric chloride no change is produced. This acid 
is monobasic ; it forms well-crystallised salts, which barn vigorously 
when ignited. 

Methylenemononitropyrocatechin, C;H;(NO.O)., is deposited from a 
hot aqueous solution in pale yellow needles (m. p. 148°), which are 
insoluble in cold soda solution, but dissolve, on heating, with blood-red 
coloration. Ferric chloride does not produce any change. 

Methylenedinitropyrocatechin, C;H,(NO,).02, which resembles the 
preceding compound in its behaviour with ferric chloride, and with 
soda, forms yellow plates or prisms, which melt at 100°, and burn 
when heated. W. C. W. 


Reduction of Ellagic Acid by Zinc-dust. By L. BartH and 
Goupscumiept (Deut. Chem. Ges. Ber., xi, 846—850).—The ellagic 
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acid was prepared from divi-divi (Caesalpina coriaria) by a modification 
of Lowe’s process (Zeit. Anal. Chem., xiv, 35). The alcoholic extract 
of the pods is concentrated, and the residue poured into water, when 
ellagic acid separates out. The filtrate is evaporated down to a syrup, 
and then treated with hot water and filtered. The residue yields 
tolerably pure ellagic acid on washing with hot alcohol. 

When a mixture of ellagic acid with 15 times its weight of zinc- 
dust is submitted to a barely visible red heat in a current of hydrogen, 
traces of a diphenyl] and of a red body are formed, but the chief product 
of the reaction is a hydrocarbon, C,,3Hi,y (m. p. 113°), which is shown 
by its compounds with bromine and with picric acid to be identical 
with fluorene. The nitro-product, C,;H,(NO,)., forms yellowish 
needle-shaped crystals, soluble in nitric acid, but insoluble in most of 
the usual solvents. When heated to 200° it turns brown, and at 
_ 255—260° it melts with decomposition. The properties of this body 
do not agree with those of Barbier’s compound, but the discrepancy is 
attributed by the author to the presence of mononitro-products in 
Barbier’s dinitro-derivative. Ww. Cc. W. 


Action of Dehydrating Agents on Acid Anhydrides. By S. 

GaBRiEL and A. Micuagt (Deut. Chem. Ges. Ber., xi, 1007—1021). 

Derivatives of Phthalylacetic Acid.—The yellow compound, obtained 

as a bye-product in the preparation of phthalylacetic acid, and also 

formed by the action of strong sulphuric acid on phthalylacetic acid, 

may be regarded as aaa C.(CsHy.CO)”’; (a poly- 
C—C 


meride of benzoylacetylene, ||| | , Since it yields phenenyitriben- 


——~W ott 

zoic acid, C.H;(CsH;.COOH);, on fusion with potash. This acid erys- 
tallises in colourless prisms (m. p. 259—261°) which dissolve easily 
in alcohol, ether, glacial acetic acid, and in alkalis, but are only 
sparingly soluble in benzene and carbon bisulphide. Engler and 
Heine’s triphenylbenzene (Ber., vi 638, and vii, 1123) is formed at 
a low red heat by the action of lime on phenenyltribenzoic acid. 

Action of Bromine on Acetophenone-carbonic Acid.—In presence of water 
bromine converts phthalylacetic acid into tribromacetophenone-car- 
bonic acid, CBr;.CO.CsH,.COOH; but when a mixture of bromine, glacial 
acetic acid and acetophenone-carbonic acid is heated in sealed tubes at 
100° bromomethylene is formed, C,H,O; + Br, = C,H;BrO, + HBr + 
H,0. The contents of the tubes are heated on a water-bath to expel 
hydrobromic and acetic acids, and the residue is dissolved in hot alcohol. 
On evaporating the alcoholic solution, bromomethylenephthalyl crys- 
tallises out, and after diluting the mother-liquor with water an oily 
liquid separates, which on boiling with water deposits a yellow crys- 
talline mass, having the composition C,H,O;; this melts at 145—146°, 
and begins to sublime at 100°. Bromomethylenephthalyl— 


C,H,(CO).CHBr, 
dissolves easily in benzene, chloroform, carbon bisulphide, glacial 


acetic acid, and in hot alcohol; it crystallises in long flexible needles, 
which melt at 132—133°. 
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Attempts to replace the bromine by hydrogen, by the action of 
reducing agents, proved unsuccessful. 

An addition product, C,H;BrO2.Br., is obtained by digesting bromo- 
methylenephthalyl with a solution of bromine in chloroform at 100°. 
This compound forms brilliant colourless crystals (m. p. 118°), which 
dissolve readily in benzene, carbon bisulphide, chloroform, glacial 
acetic acid, and in hot alcohol. 

a-Phthalylpropionic acid, CgsHy(CO),—C.H;.COOH.—The residue 
obtained by heating a mixture of sodium propionate with phthalic and 
propionic anhydrides is dissolved in boiling acetic acid (10 per cent.), 
and filtered while hot; on cooling, «-phthalylpropionic acid separates 
out in slender needles (m. p. 245—248°). 

Phthalylpropionamide, C\,H;O3.NH:, separates in iridescent scales 
(m. p. 193—195°), when an acid is added to a hot solution of phthalyl- 
propionic acid in ammonia. Propiophenonecarbonic acid, 


COOH.C,H,;.CO.C.H;, 


is formed when phthalylpropionic acid is boiled with excess of potash 
solution, C,,H,Q, + H,O = CyHwO;+ CO, This acid crystallises 
from its alcoholic solution in slender colourless needles, which melt at 
91—92°. The silver salt, CyH,AgO;, also forms long needle-shaped 
crystals. Phthalylpropionic acid is converted, by the action of phos- 
phorus and strong hydriodic acid, into ortho-propylbenzoic acid, 
COOH.C,H,.CH,.CH,.CH; ;s thus: C,,H,;0,; + Hy, ae C1oH,,02 + CO.. 
This substance, which is easily soluble in the usual solvents, forms 
crystalline scales, melting at 58°. 

Action of Sodium Acetate on a Mixture of Phthalic Anhydride and 
Phenylacetic Acid——When a mixture of these three substances is 
heated, carbon dioxide is evolved, and a residue remains, which, after 
treatment with hot water and with dilute ammonia, dissolves in boil- 
ing alcohol. The alcoholic solution on cooling deposits colourless 
prisms (m. p. 98—99°) of benzylidenephthalyl, C\sHyO2. Its formation 
is represented by the following equation :— 


C.H,(CO).0 + C,H;.CH,.COOH = C,H,(CO),.CH.C,H; + 
CO, + H,0O. 


This body is insoluble in hot water and in dilute ammonia; it dis- 
solves, however, in boiling alcohol, and in hot aquevus ammonia or 
potash solution. On the addition of an acid to the solution in caustic 
alkali, orthudeoxybenzoincarbonic acid, COOH.C;Hy.CO.CH:.C,H;, se- 
parates out in the liquid state, but solidifies when left at rest for 
several hours. 

The pure acid is soluble in alcohol, and is deposited from a boiling 
aqueous solution in long shining prisms (m. p. 74—75°) containing 
1 mol. of water of crystallisation, which is expelled at 50°. The 
silver salt, C,;H,,AgO,, is indistinctly crystalline. Ortho-dibenzyl- 
carbonic acid, COOH.C;H,.CH,.CH:.C,H;, formed by the action of 
hydriodic acid on ortho-deoxybenzoincarbonic acid at 190°, is de- 
posited from its solution in alcohol in large tabular crystals, which 
are insoluble in water, but dissolve readily in alkalis. The aqueous 
solution of ammonium ortho-dibenzylcarbonate produces with lead 
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and silver salts a white precipitate, and with copper salts a pale-blue 
precipitate. 
Dibenzyl is formed by cautiously heating the silver salt. Ortho- 
deoxybenzoincarbonic acid yields the anhydride of ortho-toluylene- 
/PRY_ CH. CoH, 
hydrate-carbonic acid, CoH O on treatment with 
co” 


sodium-amalgam. 

The anhydride crystallises in long colourless needles (m. p. 
56—57°), soluble in alcohol, ether, and in hot alkalis, but insoluble in 
water. W. C. W. 


Derivatives of 7-Dichloro-Naphthalene. By P.T. Cirve (Bull. 
Soc. Chim. [2], xxix, 499—501).—By the action of nitric acid under 
pressure, on 7-dichloro-naphthalene at 150°, a solution is obtained, 
which on evaporation leaves a yellow crystalline mass, very soluble in 
water; this is a mixture of monochloro-phthalic and monochloro-nitro- 
phthalic acid. Monochloro-phthalic anhydride melts at 89°. 
9-Dichloro-nitro-naphthalene, C\HsCl,.NO,, is obtained by acting on 

a solution of the dichloride in acetic acid with fuming nitric acid. It 
crystallises in golden-yellow needles, sparingly soluble in alcohol and 
glacial acetic acid; it melts at 119°. 

9-Dichloro-naphthylamine, CyHsCl,.NH2, is formed by the reduction 
of the preceding nitro-compound with tin and hydrochloric acid. It 
crystallises in reddish needles, sparingly soluble in water, but readily 
in alcohol; it melts at about 94°. 

e-Trichloro-naphthalene, C\gH;Cl;.—This body, which is obtained by 
the action of PC]; on the mono-nitro derivative, crystallises in colour- 
less needles, soluble in alcohol. and melting at 65°; it contains at least 
one atom of chlorine in the §-position; two of the chlorine atoms are 
in the same benzene nucleus. L. T. O'S. 


Dibromonaphthaquinone and Bromoxynaphthaquinone. By 
T. Dien. and V. Merz (Deut. Chem. Ges. Ber., xi, 1064—1069).—To 
prepare dibromonaphthaquinone, C,H,Br.0., 7 parts of bromine are 
added by degrees to a boiling mixture of water, iodine (2 parts), and 
a-naphthol (1 part), or dinitronaphthol, contained in a flask connected 
with an upright condenser; the resinous product is dissolved in boiling 
alcohol or glacial acetic acid, and on cooling orange-coloured crystals 
(m. p. 149°5°) separate out. The bromoquinone, after it has been 
purified by sublimation or recrystallisation, is of a bright yellow 
colour. ‘The sublimed substance melts at 151°, and is sparingly 
soluble in water, benzene, ether, and cold alcohol or glacial acetic 
acid. A warm soda-solution converts dibromonaphthaquinone into 
bromonaphthalic acid or bromoxynaphthaquinone, CyH,Br.0..0H, 
which separates out as a yellow fiocculent precipitate on adding 
hydrochloric acid to the red alkaline solution. This compound is 
more easily obtained by the action of 3 parts of bromine on 2 parts of 
oxynaphthaquinone dissolved in glacial acetic acid; the addition of 
iodine facilitates the action. It is almost insoluble in water, benzene, 
and ether, but dissolves freely in a mixture of light petroleum and 
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common ether; also in alcohol. It is deposited from a hot alcoholic 
solntion in golden scales or needles (m. p. 196°5°). 

The oxyquinone forms metallic derivatives by reaction with bases. 
C,.H,BrO,K + 4H,0 erystallises in dark-red needles, easily soluble ; 
(C,,H,BrO,),Ba separates out as an orange-coloured crystalline pre- 
cipitate, soluble in 1464 parts of water at 13°, when barium chloride 
is added to a solution of the preceding compound; C,H,BrO;Ag is a 
cherry-red insoluble powder. The potassium compound gives with a 
solution of alum an orange precipitate; with ferric chloride, red; with 
lead acetate, brick-red; with mercuric chloride, orange; and with cupric 
sulphate, red precipitates. Bromoxyquinone yields phthalic acid on 
evaporation with dilute nitric acid. Its constitution is analogous to 
that of chloroxynaphthaquinone, and may be represented thus :— 


HC—CH—C—CO—CBr 


| ot 
HC—CH—C—CO—COH. 


Colourless crystalline scales, melting at 175° and having the compo- 
sition C,H,Br20;, are formed by the action of bromine on diamido- 
naphthol in presence of water. Attempts to prepare dioxynaphtha- 
quinone from bromoxynaphthaquinone were unsuccessful. 

W. C. W. 

Nitro-derivatives of Alizarin. By S. Grawirz (Bull. Soc. 
Chim. [2], xxix, 501—502).—The author claims priority in pointing 
out the resemblance in the behaviour of phenol and alizarin when 
treated with nitric acid. L. T. O'S. 


Madder Colouring Matters. (Dingl. polyt. J., cexxviii, 263— 
265).—Quantitatively, pseudo-purpurin is the most important colouring 
matter in madder next to alizarin, and has hitherto been regarded as a 
tetraoxyanthraquinone of the formula C,,H,O,. Rosenstiehl, however, 
found that this colouring matter evolves carbonic acid when heated at 
180°, forming purpurin with a loss of 14°4 per cent. in weight. The 
new formula which he gives to pseudo-purpurin is C,;H,O,, according 
to the equation C,;H,O; = CO, + CyH,0;, it is therefore purpurin- 
carbonic acid. This new formula agrees perfectly well with various 
reactions characteristic of this colouring matter, and also explains 
why Rosenstiehl did not succeed in obtaining pseudo-purpurin by 
oxidising purpurin. Plath and Liebermann have obtained the same 
results independently, and mention that when pseudo-purpurin or 
Kopp’s commercial purpurin is boiled for a short time with potash 
solution, it is transformed into purpurin, which, after precipitation with 
acids and crystallisation from dilute alcohol, may be obtained in needles 
containing water of crystallisation, C,4H,O; + H,O, characteristic of 
pure purpurin. On treating pseudo-purpurin suspended in water 
with bromine, monobromopurpurin with 23°79 per cent. of bromine 
(calculated 23°88 per cent.) is obtained in the form of fine red needles 
melting at 275°, whilst carbonic dioxide escapes. A body, which 
is identical with Liebermann and Giesel’s triacetylpurpurin, was 
obtained by heating pseudo-purpurin with acetic anhydride at 180°. 
Plath gives a method of preparing (Schunk and Rémer’s) purpuroxan- 
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thincarbonic acid from commercial purpurin. For this purpose crude 
purpurin is suspended in glacial acetic acid and heated to boiling, after 
the addition of a few drops of fuming nitric acid. On adding water to 
the cooled solution, xanthopurpurincarbonic acid is precipitated, 
which, when recrystallised from chloroform, has the formula of pur- 

uroxanthincarbonic acid. This latter body, and that which Rosen- 
stiehl obtained by boiling pseudo-purpurin with water, may be decom- 
posed into carbonic dioxide and purpuroxanthin. Rosenstiehl also 
thinks that this compound may be obtained -by reduction from pseudos 
purpurin, 7.e., purpurincarbonic acid, in the same manner as purpuro- 
xanthin from purpurin— 


C,;H,0, — O = C,;H;0, 
Pseudopurpurin. Madder orange. 


C,,H,O; — O CHO. 
Purpurin. Purpuroxanthin. 


D. B. 


Constitution of the Hydrocarbon derived from Chloro- 
triphenylmethane. By W. Hermitian (Deut. Chem. Ges. Ber., xi, 
837—840).—Chlorotriphenylmethane, prepared by the action of phos- 
phorus pentachloride on triphenylcarbinol, splits up into hydrochloric 
acid and a hydrocarbon, C,,.Hy, on heating te 200°. The same change 
takes place at a lower temperature in presence of metallic zinc. The 
hydrocarbon purified by recrystallisation from glacial acetic acid and 
from alcohol forms fine silky needles (m. p. 145°5°), and is identical 


in all respects with diphenylenephenylmethane (Ber., xi, 202). On 
oxidation with a mixture of sulphuric acid and potassium dichromate, 
it yields carbon dioxide and orthobenzoylbenzoic acid (Zincke and 
Plaskuda, ibid., vi, 906, and vii, 986). The constitution of this hydro- 
C,H, 
carbon will consequently be | OH.CH. 
C 


Orthobenzoylbenzoic acid dried at the ordinary temperature melts 

at 983—94°, but after drying at 110° its melting point rises to 127°. 
W. C. W. 

Products of the Decomposition of Gum Ammoniac Resin 
from Morocco by Fusion with Potash. By G. GoLpscumMieptT 
(Deut. Chem. Ges. Ber., xi, 850—852).—The resin extracted from the 
crude material by treatment with alcohol, yields, when fused with 
potash, resorcin and a small quantity of a crystalline body, CyH0s, 
which melts at 265° with decomposition. This substance is sparingly 
soluble in water and in cold alcohol; it is more soluble in boiling 
alcohol and in ether. The aqueous solution is precipitated by lead 
acetate, and gives with ferric chloride a red coloration, which is 
turned to a claret colour by sodium carbonate, but is destroyed by 
hydrochloric acid.. 

The author regards this compound as identical with that which 
Hlasiwetz and Barth obtained (Wien. Akad. Ber., li, 11) by fusing 
dragon’s blood with potash, but as distinct from that obtained from 
berberine by similar treatment. Ordinary gum-ammoniac does not 
yield this acid on fusion with potash. W. C. W. 
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Bixin. By C. Erri (Deut. Chem. Ges. Ber., xi, 864—870).— 
Bixin is prepared by digesting 1°5 kilos. of commercial annatto with 
2°5 kilos. of 80 per cent. alcohol and 150 grams of sodium carbonate 
at 80°; the mixture is rapidly filtered and the residue is treated with 
15 kilos. of 60 per cent. alcohol. On diluting the alcoholic extract 
with half its volume of watera portion of the sodium-bixin separates 
out, and the remainder is deposited after adding a saturated solution 
of sodium carbonate to the solution and leaving the mixture at rest 
for several days. The crystalline precipitate is purified by solution in 
hot 60 per cent. alcohol and reprecipitation by water and a solution of 
sodium carbonate. The purified sodium compound is finally decom- 
posed by mixing it with alcohol and adding hydrochloric acid. 

The mother-liquors from the sodium-bixin give a bulky red precipi- 
tate with hydrochloric acid, which is partly soluble in ether. The 
insoluble residue consists of amorphous bixin. 

Bixin, C,H 0;, is a dark-red lustrous body, consisting of long 
quadrangular microscopic plates; it melts at 175°, and is decomposed 
‘at higher temperatures. It is insoluble in water, sparingly soluble in 
ether, benzene, carbon bisulphide, and glacial acetic acid, but more 
soluble in chloroform and boiling alcohol. 

Monosodium-bixin, Co,H;;NaO; + 2H.O, forms dark-red iridescent 
crystals, which are soluble in dilute alcohol, but insoluble in abso- 
lute alcohol and in ether. On exposure to the air, they increase in weight 
and change to a pale red colour. The alcoholic solution is decom- 
posed on continued boiling, and then deposits amorphous bixin on the 
addition of hydrochloric acid. 

Disodium-bixin, CosH32Na,0; + 2H,0, separates out as a resinous 
mass, on boiling a mixture of bixin, dilute alcohol, and sodium car- 
bonate for several hours. 

Bixin forms crystalline compounds with potassium and with ammo- 
nium, but in solutions of barium and calcium salts it produces amor- 
phous precipitates. 

Strong sulphuric acid dissolves bixin, yielding a characteristic blue 
solution, which gives a dirty green precipitate on the addition of 
water. 

Nitric acid and potassium permanganate attack bixin, forming 
oxalic acid. By the action of sodium-amalgam bixin is converted 
into a compound, C.,H»O;, and with hydriodic acid it yields C,H Oy. 
On distillation with zinc-dust three hydrocarbons are formed, viz., 
metaxylene, C;H,; meta-ethyltoluene, C,H;.; and a liquid, CyHy, 
boiling at 270—280°. 

Amorphous bixin decomposes at 200° without melting ; it contains 
more oxygen than the crystalline modification, which it resembles in 
its chemical properties. Its sodium and potassium compounds are 
not, however, precipitated by the addition of alkaline a 

Pelletierine, Alkaloid of Pomegranate. By Tanrert (Compt. 
rend., Ixxxvi, 1270—1271).—The bark of the pomegranate is roughly 
powdered and mixed with milk of lime to a thick paste, which is washed 
with water; the liquid is shaken with chloroform, which dissolves the 
pelletierine, and the chloroform solution is then treated with a dilute 
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acid; the solution of a salt of the alkaloid thus obtained is evaporated 
in a vacuum over sulphuric acid. To obtain the free base, the solution of 
one of its salts is treated with potassium carbonate and shaken with chlo- 
roform. The chloroform solution on evaporation leaves the alkaloid asa 
colourless oily mass, boiling at about 180°, very soluble in water, alcohol, 
or ether, and especially in chloroform. It has an alkaline reaction, 
and precipitates most of the metals from their salts. It is precipi- 
tated by baryta, the precipitate being soluble in excess of the reagent. 
A precipitate is also produced by bromine-water in excess; by Nessler’s 
reagent; by iodide of potassium and cadmium, and by phosphomolybdic 
acid. The sulphate, nitrate, and hydrochloride of pelletierine are 
crystalline and excessively hygroscopic. L. T. O'S. 


Chemistry of Vegetable Physiology and Agriculture. 


Estimation of Proteids in Forage. By F. Sestint (Gazzetta 
chimica italiana, viii, 127—131).—The author urges that the method 
of calculating the value of different kinds of forage from a determina- 
tion of the total amount of nitrogen they contain gives very fallacious 
results, their value as nitrogenous food-stuffs depending on the 
albuminoid matters present. He recommends that the non-proteids 
(nitrates, ammonic salts, amides, &c.) be removed by treatment 
with boiling water, which coagulates the vegetable albumin, adding a 
few drops of a concentrated solution of lactic acid or plumbic acetate 
to render the vegetable casein and similar albuminoids insoluble. The 
nitrogen in the exhausted forage gives the amount of proteids; the 
difference between this and that in the original forage gives the 
nitrogen present in other forms: this is often a very large proportion 
of the whole. C. EH. G. 


Liquorice Root. By F. Szstini (Gazzetta chimica italiana, viii, 
131—137).—The author undertook an examination of liquorice root 
with a view to ascertain its effect on the soil in which it is grown. 
The following are the results of the analyses of the roots, both fresh 


and dried at 110° :— 
Fresh. Dried at 110°. 


Fat, resin, and colouring matter ; . 
(soluble in ether) . 7“ 1°650 3°220 
Glycyrrhizin .. ‘ 6°378 
Th, -o2dccegoeoesic - aay 57°720 
Pree ; 19-790 
Proteid matters ; 6'373 
Ammonia (present as salts) ...... ’ 0:043 
Asparagine* .......++.- seseecees : 2-416 
Ash ‘ eben ; 4060 


* The nitrogen present otherwise than in sammonic salts or proteids was calculated 
as asparagine. 
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The extract of liquorice usually contoins 7—8'5 per cent. of ash 
and 15°5 to 17°5 of water. The fresh root completely exhausted with 
water, and the extract dried at 100°, gave :— 


Insoluble residue dried at 100°.... 


but in practice it takes about five parts of the root to yield one of the 
extract, which moreover usually contains 15 per cent of water. The 
author suggests that the fibrous residue, which is at present burnt as 
fuel, might be utilized for paper-making. The following are analyses 
of the ash of the roots, the extract, and the insoluble residue. 


C. CO.. SiO». SOs P05. Cl. 
Roots.... 0°37 22°44 10°02 2°86 0°82 1-23 
Extract .. 1°52 | 12°30 14°85 0°49 4:64: 424 
Residue... 0°87 15°89 47°46 0°30 0°13 trace 


CaO. MgO. FeO;  K,O. Na;0. 
eee 22°82 8°92 811 11°33 11°76 
17°82 = 12°45 4°76 20°91 6°07 
21°67 5°00 9°12 0-14 0-11 

C. E. G. 


Bats’ Guano. By A. VoretcKker (Jour. Roy. Agri. Soc., 1878, 
60—72). This material is found in the caves inhabited by bats ; large 
quantities have been discovered in Arkansas and Texas, and on the 
Bahama Islands ; the deposits from the latter are known as Guanahani 
guano. Both texture and composition are very variable. Some 
specimens are light-coloured, dry, and powdery, and full of the undi- 
gested wings of insects. Other specimens are dark, damp, and lumpy, 
and of an earthy texture. The guano has yery little odour. The follow- 
ing table shows the principal ingredients of a new and old deposit from 
caves in Arkansas, and the mean composition of eight cargoes imported 
from the Bahamas, with the highest and lowest percentages :— 


Arkansas Guano. 


Bahama Guano. 


Old 


deposit. 


New 


deposit. 


Highest 
per 


centages. 


Lowest 
per- 


centages. 


Mean. 


Water .. pescoosesoes! OOO 
Organic matter 21°32 
Ash.. err ee 


33°53 
44 °63 
21°84 


31°49 
27-97 
79°14 


9°45 
10°74 
50 “76. 


24 02 
14°96 
61 02 


Nitrogen as organic a 2-48 
and ammonia . eee 

Nitrogen as nitric acid . ..| 0°46 

Total nitrogen..............| 2°94 

Phosphoric acid. . 6 64 


6 °62 
2°18 
8°80 
3°76 


1°93 
1°06 
2°99 
21°09 


0°53; 
0°23 
0°80 
4°59 


0°89 
0°47 
1°36 
13°49 


As with most other guanos, the recent deposits are rich in nitrogen 
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and poor in phosphates, while in the older and more decomposed 
deposits the proportion is reversed. Nitrates are present in all 
specimens. A small part of the phosphoric acid exists in the soluble 
form. The chief constituents of the ash, besides phosphates, are 
siliceous matter, and carbonate and sulphate of calcium, but the pro- 
portions are very variable. Analyses are given of bats’ guano from 
Spain, Jamaica, and Penang, the latter is known as “ Typelawer ;” 
the composition of these specimens ranged nearly within the limits 
already given. R. W. 


Purification of the Sewage-Water of Towns by Irrigation. 
(Dingl. polyt. J., cexxviii, 271—277).—In 1837 Paris possessed 67 kilo- 
meters, in 1850 130 kilometers, and at the present time 800 kilometers of 
sewers. The mouth of the main sewer at Clichy, and that of the smaller 

sewer at Saint Denis, pass about 3 cubic meters of dirty water into the 
Seine per second, or about 100,000,000 cubic meters in the year. 
These masses contain 125,000 tons of suspended substances, and are 
liable to putrid fermentation, as they contain 10 to 25 p. c. of organic 
substances, with 0°4 to 0°6 p.c. of nitrogen. 1 cubic meter of the 
water contains, besides these substances, nitrogen (Clichy) 40 grams, 
(Saint Denis) 140 grams; volatile or combustible substances 660 grams 
and 1,380 grams ; inorganic substances 1400 grams and 1940 grams. 
Total (Clichy) 2,100 grams, (Saint Denis) 3,460 grams. According to 
a report in 1874, it is stated that the River Seine is contaminated very 
largely with animal and vegetable waste, and is covered with a fatty 
layer, becoming putrid, and evolving immense bubbles of gas, having a 
diameter of 1 to 1:5 m., and being composed of the following mixture :— 
Marsh-gas 72°88 ; carbonic acid 12°30; carbonic oxide 2°54; hydric sul- 
phide 6°70; and various other gases 5°58 = 100-00 p.c. It is, therefore, 
not very remarkable to obtain 7°3 mgms. nitrogen in 1 litre of water, 
and only 1 c.c. of oxygen, whilst the pure river water contains 10°4c.c. 
Purification trials with aluminium sulphate were made, but gave 
unsatisfactory results. By purifying sewage-water by irrigation, how- 
ever, very satisfactory results were obtained, which formed the basis 
of some extensive works erected in the neighbourhood of Paris for 
purifying the water previous to its entering the river. At the present 
time a surface of 300 hectares of land is used for irrigation. The 
following figures show the improvement in the value of the soil on 
which irrigation has taken place. Soil irrigated is worth 400 to 500 
francs per hectare, whilst ordinary soil fetches only 90 to 100 francs 
per hectare. The total quantity of nitrogen present in water after 
filtration by this method amounts only to 0°3 mgm. per litre. Purifi- 
cation of sewage-water by irrigation has been introduced in England, 
Germany, Belgium, Italy, Austria, and Spain. 

In the second part of this paper a description is given of some 
experiments made by Schloesing and Muntz with regard to the fact 
that polluted water passing through a layer of quartz and chalk does 
not contain nitrates, the ammonia present remaining unaltered. The 
formation of nitrates which has been known to take place after a very 
long time, is, according to these experiments explained by the absorp- 
tion of organised ferments, which can begin to act only after the 


ANALYTICAL CHEMISTRY. 743 


development of their sporads, and is not due to atmospheric oxidation 
as generally supposed. The results of the experiments undertaken by 
Warington, Falk, and Jeannel, confirm the statements of Schloesing 
and Mintz. D. B. 


Analytical Chemistry. 


Use of Ammonium Thiocyanate in Volumetric Analysis. 
By J. Vouuarp (Liebig’s Annalen, exc, 1—61).—The author refers 
to a preliminary description of silver estimation by alkaline thiocyanates 
(J. pr. Chem. [2], ix, 217). More recent researches have proved 
that dilute standard solutions of the alkaline thiocyanates remain 
unaltered in strength for years in closed bottles, although a slight 
deposit often forms on standing; also that palladium and mercury are 
the only metals which interfere with the application of this method to 
silver estimation. Chlorine, bromine, and iodine, and other substances 
precipitable in acid solutions by silver salts, can also be readily deter- 
mined by residual titration by this method; and methods which serve 
for the determination of copper exactly, and of mercury approximately, 
have also been worked out. 

Part I. Silver Estimation.—In a solution of silver acidified with 
nitric acid, and containing a soluble ferric salt, an alkaline thiocyanate 
does not produce a permanent red colour until all the silver is precipi- 
tated as thiocyanate. Hence this method of precipitating silver can 
be used volumetrically with the ferric salt as indicator, provided the 
silver-value of the thiocyanate solution is previously determined by 
titration with a silver solution of known value. 

A solution of ammonium thiocyanate is preferred on account of its 
freedom from chloride. According to the dampness of the salt, 7°5 or 
8 grams are dissolved in a litre of water, and after finding the exact 
strength of this solution against a solution of silver nitrate, its standard 
is so corrected that 1 c.c. corresponds to 1 centigram of silver. 
The silver solution required for this purpose is made by dissolving half 
a gram of chemically pure silver in 8 or 10 c.c. of pure nitric acid 
(1°2 sp. gr.), then removing the nitrous acid by boiling and cooling: 
about 200 c.c. of water are added, and 5 c.c. of cold saturated iron- 
ammonium-alum solution, pure colourless nitric acid being added if 
necessary to remove the colour which the iron solution may impart to 
the liquid. The thiocyanate solution is then run in from a burette 
until the faintest light-brown colour appears in the liquid when viewed 
against a white wall. The point of complete precipitation is also indi- 
cated in this process, as in Gay-Lussac’s, by the solution, after vigorous 
shaking, becoming quite clear. 

The solution in which silver is to be estimated should be strongly 
acid with nitric acid, since the coloration given by thiocyanate with 
ferric salt is not interfered with by nitric acid, provided a sufficient 
quantity of the ferric salt is present. Pure nitric acid does not de- 
compose the ferric thiocyanate, and unless nitrous acid or silver chlo- 
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ride is also present, the coloration is permanent. It is not necessary 
even to have approximately the same excess of acid in diiferent titra- 
tions, but only to keep the proportion of the ferric salt to the volume 
of the liquid nearly constant. It must however be remembered that 
thiocyanic acid is oxidised, and that the. ferric thiocyanate colora- 
tion is destroyed, by nitrous acid in the cold, or by nitric acid on warm- 
ing. Hence nitric acid which has been partially decomposed by 
standing in the light, must before use be boiled for some time to 
remove the nitrous acid it contains; before being boiled, such acid, if 
mixed with ferric salt and a few drops of an alkaline thiocyanate, 
yields a coloration which gradually fades. The solution to be titrated 
must also be cold before the titration is commenced. 

For the estimation of silver in alloys, the process may be carried out 
by dissolving a known weight of the alloy, and proceeding as above, 
~ or it may be modified according to Gay-Lussac’s method. According 
to Gay-Lussac’s volumetric method, a preliminary gravimetric deter- 
mination would be made to determine approximately the percentage of 
silver ; (this gravimetric may be replaced by a rough volumetric estima- 
tion madeas described above). A quantityof the alloy is then employed 
for the exact volumetric estimation, which would contain somewhat 
over 1,000 milligrams of silver; the method is then modified by adding 
to this solution sufficient thiocyanate solution (instead of sodium chlo- 
ride solution) to precipitate 1,000 milligrams of silver, and the final 
titration of the excess of silver is carried out with thiocyanate solution 
of one-tenth the usual strength, the final reaction being indicated by 
the ferric salt. The last half c.c. is not reckoned, as this represents 
the excess of thiocyanate required to produce the coloration. Should 
it be found that the solution for titration contains less than 1,000 milli- 
grams of silver, and that the liquid is coloured before addition of the 
deci-thiocyanate solution, solution of silver nitrate of known strength 
is added until the coloration disappears, the quantity added is noted, 
and after the final titration with the deci-solution, the amount of 
silver thus added is subtracted. Gay-Lussac’s tables can be employed 
in calculating the percentage of silver by this method. 

The author finds that the only advantage in employing Gay-Lussac’s 
principle is that the process can be carried out with greater precision, 
since smaller differences in the quantity of silver can be estimated by 
the use of the deci-thiocyanate solution than by the use of the stronger 
solution: also complete mixture of the solutions is more readily in- 
sured by a pipette than by a burette. 

Part II. Estimation of Silver in presence of other Metals.—Copper. 
—tThis metal, usually present in silver alloys, may reach 70 per cent. 
without in the least affecting the accuracy of the method: if the per- 
centage is higher, the final reaction becomes somewhat doubtful owing 
to the liquid becoming discoloured and opaque with copper thiocyanate. 
The interference of copper, however, renders Gay-Lussac’s method 
useless when the copper reaches 50 per cent.; and Mohr’s volumetric 
process with potassium chromate becomes impossible when any copper 
at all is present. 

Should the proportion of copper in the alloy exceed 70 per cent., 
silver can be fused in known quantity with the alloy so as to reduce 
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the proportion of copper, but the amount of copper used in the assay 
must never exceed 0°7 gram. 

Another method, depending on the complete decomposition of silver 
thiocyanate by strong sulphuric acid, can also be employed. The 
silver is precipitated completely from the solution by an excess of 
thiocyanate solution, and after the subsidence of the precipitate the 
solution containing the copper is removed. This is most conveniently 
done by Carmichael’s filter. The precipitate is covered with strong 
sulphuric acid and heated until it unites into black lumps: on addition 
of a few drops of strong nitric acid and warming, complete solution 
takes place. A little more nitric acid is added, all nitrous acid is re- 
moved by heating, and after dilution with 300 or 400c.c. of water and 
addition of ferric salt, the silver is titrated as usual with the thio- 
cyanate solution. The results are somewhat too high unless the sul- 
phuric acid has first been removed by barium nitrate solution, since 
sulphuric acid lessens the delicacy of the final reaction. 

Mercury.—If the thiocyanate solution be added to dilute mercurous 
nitrate solution containing ferric salt and some nitric acid, each drop 
produces a grey precipitate in a red cloud; both disappear on shaking. 
On adding much thiocyanate solution the grey precipitate becomes 
permanent ; and on further addition of thiocyanate the red coloration 
remains. If silver nitrate be simultaneously present, the precipitate 
also disappears, since mercury prevents the permanent formation of 
the insoluble silver thiocyanate. Mercuric nitrate behaves like the 
mercurous salt, but in presence of much water yields no precipitate 
at all. Hence the presence of mercury in the silver solution renders 
the use of this method impossible. Fortunately mercury is easily 
removable from alloys. 

Palladium.—Former researches (Rose and 8. Kern) seem to prove 
that palladium yields no precipitate with alkaline thiocyanates: the 
author finds, however, that a pale-brown amorphous precipitate is 
obtained resembling ferric hydrate in colour, and that this is readily 
soluble in excess of the precipitant. Hence palladium would be 
reckoned with silver in the thiocyanate method and make the result 
too high: but palladium, although often present in silver, is contained 
in quantity too small to influence the result. 

The other metals soluble in nitric acid to more or less colourless 
solutions, such as lead, cadmium, thallium, bismuth, zinc, iron, and man- 
ganese, do not in any respect influence the titration. The colorations 
due to cobalt and nickel salts render experience necessary to recog- 
nise the final reaction. At first one usually adds too much thiocyanate ; 
the best plan is then to gradually titrate back with silver nitrate solu- 
tion, when the sharp green or pink tint appears so distinctly that on 
again adding the thiocyanate solution the commencement of formation 
of ferric thiocyanate is sharply recognised by the change to yellowish- 
brown: after titrating backwards and forwards several times the 
change produced by the addition of half a drop of thiocyanate is 
recognisable at the end of the reaction. The colours of nickel and 
cobalt solutions are not truly complementary, but when mixed produce 
a brownish tint, which is more perplexing than green or pink: hence 
attempts to neutralise the colour of the one by addition of the other 
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were given up. Tin, antimony, and arsenic in solution do not influence 
the results at all; even when the liquid is quite opaque with oxide of 
tin or antimony, the final reaction was perfectly evident. 

Silver-assay results.—A table in the original paper gives a compari- 
son of the results obtained from twenty-seven silver alloys by the usual 
Gay-Lussac method, and by the thiocyanate method carried out on one 
gram of the alloy. The results were obtained by H. Riederer, assayer 
to the Royal Mint. The numbers obtained by the two methods are 
identical in nearly half of these analyses, and the differences in the 
remainder are minute: hence the author concludes that the two 
methods are equally reliable. It is noteworthy, however, in favour of 
the new method, that a dry assay is not requisite, especially if a 
duplicate analysis is made: also that the laborious shaking required 
by Gay-Lussac’s method is unnecessary, and the end of the reaction is 
‘more easily observed, especially by inexperienced workers. A much 
higher percentage of copper is allowable in the thiocyanate method, 
and turbidity from tin or antimony oxide, which would render Gay- 
Lussac’s method entirely inapplicable, in no way interferes with the 
new method. With the precautions already given, the thiocyanate solu- 
tion, although organic, runs no greater risk of alteration by decomposi- 
tion than the inorganic sodium chloride solution used by Gay-Lussac. 
The new method is already employed in metallurgical laboratories, 
and will doubtless find its way into laboratories for mint assay. 

Estimation of the Halogens.—The thiocyanate method is well adapted 
for estimating the halogens: by addition of excess of a standard silver 
solution the halogens are completely precipitated, and the excess of 
silver is estimated by the thiocyanate solution with ferric salt as indi- 
cator. A deci-normal solution of silver nitrate is used, and the thio- 
cyanate solution is made to correspond to this by titration against it 
in presence of ferric salt. 

Chlorine-—The only reason why the process requires any special 
description is, that silver chloride decomposes the thiocyanate solu- 
tion. The author finds that silver chloride in every condition acts 
thus upon the thiocyanate: and that the whole of its chlorine passes 
into solution if thiocyanate solution in excess is added to ammoniacal 
solution of silver chloride, and the mixture is afterwards acidified with 
nitric acid. On the other hand, if the thiocyanate solution is dropped 
into a nitric acid solution containing silver nitrate and suspended silver 
chloride, together with the ferric salt as indicator, and the liquid is 
not shaken more than is necessary to secure complete mixture, the 
action on the silver chloride proceeds so slowly that the correctness of 
the result is not influenced. If, however, the agitation is violent and 
prolonged, the silver chloride, by decomposing a portion of the thio- 
cyanate, will give results too low. It must further be remembered that 
after the pale-brown colour has once appeared, it is scarcely perceptibly 
increased in intensity by further addition of the thiocyanate: hence 
it is necessary to acquire by practice the power of at once recognising 
the first appearance of the tint. The weighed metallic chloride is dis- 
solved in 300 or 400 c.c. of water, mixed with 5 c.c. of cold iron-alum 
solution, and with sufficient nitric acid to remove the colour imparted 
by the ferric salt; deci-normal solution of silver nitrate is then added 


ANALYTICAL CHEMISTRY. 747 


in slight excess: the addition of the thiocyanate solution is then at 
once proceeded with, the liquid being constantly shaken and stirred 
round to secure rapid mixture; the titration is finished when the liquid 
retains its pale-brown colour after standing still for ten minutes. The 
number of c.c. of silver nitrate solution used, from which the number 
of c.c. of thiocyanate solution has been subtracted, if multiplied by 
0°00355, gives the weight of chlorine present in grams. If the weight 
of chlorine in solution is not even approximately known, it is only 
necessary to add occasionally, while running in the silver nitrate solu- 
tion, several drops of the standard thiocyanate solution; as long as 
the silver solution is not in excess, the colour produced by the thio- 
cyanate disappears slowly; but as soon as excess has been added the 
colour caused by adding a drop of thiocyanate immediately vanishes, 
leaving the liquid milk-white. In calculating the result, the quantity 
of the standard thiocyanate thus used must be added to the quantity 
required for titrating the excess of silver, and the whole subtracted 
from the quantity of silver nitrate solution employed. The author 
does not recommend filtration from the silver chloride, since it occa- 
sions waste of time; neither is the employment of an aliquot part of 
the clear liquid after subsidence advisable, since the results thus lose 
in accuracy. After a little practice results may be obtained of suffi- 
cient precision to be valuable for atomic weight determinations. The 
process is undoubtedly more accurate than that of Mohr, and has the 
very decided advantage of being applicable to acid solutions. 

Bromine.—Silver bromide acts upon thiocyanate solution to a far 
less extent than silver chloride does; in fact, experiments showed that 
the process applied to the estimation of bromine gave the final reaction 
at once and without difficulty ; the results being very accurate. The 
point when excess of silver solution has been added can be judged with 
sufficient accuracy by the liquid becoming clear after being well shaken. 

Iodine-—Silver iodide exerts no decomposing action on the thio- 
cyanate ; the process is, however, liable to be rendered inaccurate by 
silver iodide carrying down with it potassium iodide or silver nitrate, 
or both of these, and thus more or less withdrawing them from the 
reaction. ‘To avoid this source of error, the following method of pro- 
ceeding is necessary :—The iodide is dissolved in 300 or 400 times its 
weight of water in a stoppered bottle, and the silver solution is added 
to it until the precipitate coagulates on shaking; this shows that an 
excess of silver nitrate is present; U'1 or 0°2 c.c. more of silver solu- 
tion should then be added, and the liquid well shaken: by this means 
any unaltered iodide is converted into silver iodide. Hither of two 
methods may then be used for completing the estimation: after addi- 
tion of the ferric solution and nitric acid, thiocyanate solution is added 
until a decided coloration is obtained, and the liquid shaken until this 
colour disappears; the proceeding being repeated until a faint colour 
remains after shaking: or excess of thiocyanate is at once added, the 
liquid well shaken, and the thiocyanate in excess titrated by silver 
solution, which should be added either until a faint brown colour remains, 
or else in slight excess, the excess being then titrated back by thio- 
cyanate. The latter method is the more rapid, but the two give almost 
identical results. 


748 ABSTRACTS OF CHEMICAL PAPERS. 


Estimation of the Halogens in Organic Compounds.—The thiocyanate 
method is remarkably suited to the estimation of halogens in organic 
substances, one of the ordinary methods of decomposition being em- 
ployed, provided no loss of the halogen is incurred. Carius’s method, 
modified by employing a known quantity of silver nitrate, may be 
used: the author considers it unsuitable for several reasons. During 
the violent escape of gas on opening the tube, some of the silver nitrate 
solution is very liable to be lost; further, it is extremely difficult to 
remove by washing all silver nitrate from the insoluble silver salt; 
there is also no means of ascertaining when the decomposition is com- 
plete. Combustion with lime, free from halogens, is quite trustworthy ; 
but the author prefers mixing the substance with forty times its weight 
of a mixture of sodium carbonate with twice its weight of potassium 
nitrate, and burning in a covered crucible or in an inclined com- 

. bustion-tube, according to the nature of the substance. These salts 
are chosen as being easily obtained free from halogens. In the case of 
very volatile substances, a layer uf potassium nitrate is placed above 
the mixture which contains the substance, and is fused before heating 
the mixture. 

Estimation of the Halogens when Thiocyanates are present.—To detect 
and separate the halogens, thiocyanates must first be destroyed. To 
effect this, when a chloride is present, the precipitate obtained by 
excess of silver nitrate in the solution acid with nitric acid is filtered 
off and well drained; then heated, together with the filter, with sul- 
phuric acid diluted with half its volume of water, until the precipitate 
unites into black masses; a few drops of nitric acid are then added, 
and the heating continued. On diluting with water, all the chlorine 
remains as undissolved silver chloride, whilst the silver thiocyanate 
has been completely decomposed. Another plan is to dissolve 2 or 3 
grams of the thiocyanate in 400 or 500 c.c. of water and heat on the 
water-bath, with occasional addition of nitric acid in small quantity as 
long as it produces any further reaction; the mixture is then further 
heated, supplying the water lost by evaporation, until a drop no longer 
gives the thiocyanate reaction with ferric salt solution decolorised by 
nitric acid. The liquid made alkaline with ammonia, is evaporated 
to two-thirds its bulk on the water-bath, and is then ready for pre- 
cipitation by silver solution. Experiments prove that by proceeding 
thus, the thiocyanate is entirely destroyed, without loss of chlorine. It 
only a trace of chloride has to be detected, it is better to warm with 
nitric acid in a less dilute condition until evolution of gas ceases, add 
excess of sodium carbonate, evaporate to dryness, ignite the residue, 
take up with warm water and test with silver nitrate, after adding 
excess of nitric acid. The methods above described are inapplicable 
when bromine or iodine is present, as they would cause loss of these 
halogens. In that case, the silver precipitate may be digested in a 
sealed tube with nitric acid for three or four hours at 160°, and the 
liquid then diluted with water; or the substance may be fused with 
potassium nitrate and sodium carbonate, a large excess of the latter 
being used to avoid explosion. The latter method is better modified 
by mixing the substance with sodium carbonate, both being perfectly 
dry, and gradually dropping the mixture into fused potassium nitrate. 
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Separation of Chloride and Bromide.—If a mixture of silver chloride 
and silver iodide is mixed with ammonia in excess and sufficient 
ammonium thiocyanate, and is digested at ordinary temperatures for 
an hour, the chloride is completely decomposed, the iodide remaining 
quite unaltered. On acidifying with nitric acid and washing the pre- 
cipitate, the chloride will be contained entirely in the filtrate along 
with thiocyanate; the iodide will remain as insoluble silver iodide, 
mixed with silver thiocyanate. By destroying the thiocyanate in the 
filtrate and precipitate respectively by the methods given above, the 
chloride may be titrated by the thiocyanate process, and the iodide 
weighed. 

Cyanide.—Silver cyanide is too rapidly converted into silver thio- 
cyanate in presence of thiocyanic acid, to render the thiocyanate 
method applicable without modification. The estimation is, however, 
quite exact if standard silver nitrate is added at once in excess, and 
the excess of silver nitrate is then titrated in an aliquot portion of the 
liquid filtered from the precipitate. With prussic acid of the phar- 
macopeeia strength, the difficulty consists in avoiding loss by volatilisa- 
tion of the acid during the process; the author recommends running 
in standard silver solution, in order to find how much is required 
before further addition ceases to precipitate. For this preliminary test, 
5 ¢c.c. of the prussic acid, diluted with 300 or 400 c.c. of water, are 
used. For the accrrate titration, 5 c.c. of the prussic acid are then 
run at once into a somewhat larger quantity of the silver nitrate solu- 
tion, and in a known fraction of the filtered mixture the silver is 
titrated by thiocyanate. This method is preferable to Liebig’s only 
when the requisite standard solutions are in readiness. For Liebig’s 
method the author prefers a centinormal silver solution which is 
weighed, to the decinormal run in from buréttes. The weaker solution 
yields a finely-divided precipitate, which is much more rapidly dis- 
solved by shaking than the curdy precipitate yielded by a stronger 
solution, and the quantity of silver nitrate employed is of course more 
accurately obtained from the more dilute solution. 

Estimation of Copper—The method consists in the complete preci- 
pitation of the copper as cuprous thiocyanate by excess of standard 
thiocyanate, and subsequent titration of this excess. Ferrous salt 
could not be used as a reducing agent. The author proceeds as fol- 
lows:—The solution of copper, from which any large excess of nitric 
acid must be removed by evaporation, is mixed with sodium carbonate 
solution free from chlorine, until a slight permanent precipitate 
appears. Saturated aqueous sulphurous acid is then added; this 
causes the liquid to become clear; the solution is then heated to 
boiling, more sulphurous acid being added if the smell is not strongly 
perceptible. Standard thiocyanate is then run in until a greenish 
colour is no longer seen at the place where the thiocyanate enters the 
liquid; a further quantity of thioycanate is added to ensure excess. 
If the liquid is coloured by other metals, it is often necessary to allow 
the precipitate to settle, and test a small portion of the decanted liquid 
with more thiocyanate, to ascertain if the precipitation is complete, 
this portion being afterwards returned. The whole quantity of thio- 
cyanate added is noted. The liquid, when cold, is made up to a measured 
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volume, filtered, an aliquot part mixed with ferric salt and nitric acid, 
and the thiocyanate titrated with the silver nitrate standard solution. 
In solutions coloured with other metals, the end is often most easily 
noted by first carefully removing the ferric thiocyanate coloration by 
addition of silver nitrate, and then adding thiocyanate until the colour 
reappears. The method has not yet been tried ior assays of ores, but 
it will doubtless be applicable, possibly with some modifications; the 
only substances which seem to interfere being the halogens, silver, and 
mercury. The advantages of the method are its accuracy, and the 
non-interference of other metals present in solution with the copper. 

Mercury Estimation.—As already stated, the behaviour of solutions 
of mercuric salts towards thiocyanate is similar to that of silver salts ; 
but on adding mercuric nitrate solution to a liquid coloured by ferric 
_ thiocyanate, more than an equivalent quantity is required to destroy 

the coloration, since mercuric thiocyanate is partially decomposed by 
solution of a ferric salt. Hence, on titrating with thiocyanate, a mer- 
curic nitrate solution mixed with ferric salt and nitric acid, a brownish 
colour appears before a quantity of the thiocyanate equivalent to the 
mercury present has been added. The first appearance of the colour 
is noticeable, but it does not increase very perceptibly by further 
addition of thiocyanate. This deficiency in the result obtained is 
slight, but appears to vary with the conditions of dilution and acidity 
of the solution, and with the rate at which the thiocyanate is added. 
The results obtained are closely approximate and constant if the 
mercuric nitrate solution is first very nearly neutralised with pure 
sodium carbonate, and the thiocyanate solution is then added, until 
a brownish tint is obtained. The method is perhaps most useful in 
determining mercury in organic compounds which have been decom- 
posed by Carius’ method. Mercury can be thus estimated only when 
united with an acid radicle containing oxygen; mercuric chloride 
yields a coloration long before the equivalent quantity of thiocyanate 
solution has been added. 

The author strongly recommends ammonium thiocyanate solution, 
titrated by silver solution, as a means of determining the oxidation 
value of permanganate solution. A molecule of this cyanic acid re- 
quires precisely three atoms of oxygen, passing into sulphuric anhy- 
dride and hydrocyanic acid: hence, 1 c.c. of the decinormal thio- 
cyanate requires 4°38 milligrams. The measured thiocyanate solution 
is largely diluted and mixed with sulphuric acid, and the perman- 
ganate is then run in until its colour remains. The results agreed to 
one-tenth of ac.c. The ammonium thiocyanate is recommended for 
this purpose above all the solutions usually employed, on account of 
the unalterability of its dilute solution. F. C. 


Estimation of Manganese, Lead, Copper, Zine, and Nickel, 
and their Alloys. By A. RicuEe (Ann. Chim. Phys. [5], xiii, 
508—543).—This method, which affords a rapid means of estimation, 
consists in decomposing salts of the above metals with the electric 
current, either in an acid or alkaline solution, and weighing the pre- 
cipitated metal or oxide. 
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The apparatus consists of a platinum crucible, in which is suspended 
a hollow truncated cone of platinum foil with small openings in the 
side: in the case of manganese, however, this cone is replaced by a spiral 
of platinum wire. The cone or spiral serves as the negative pole, whilst 
the crucible acts as the positive. The decomposition may take place 
at the ordinary, or at a higher or lower temperature. 

Estimation of Manganese.—If a solution of the nitrate, chloride, or 
sulphate of manganese, is subjected to the action of two or three 
Bunsen’s elements, the manganese is deposited as dioxide on the 
positive pole; when the decomposition is complete (which is deter- 
mined by taking out a drop and treating it with ammonium sulphide) 
the liquid is filtered, and any dioxide that may fail on the filter paper 
is washed back into the crucible. The oxide, together with the 
crucible spiral and filter paper, is ignited, and the manganese weighed 
as Mn;Q,. In the case of the sulphate, no oxide is deposited on the nega- 
tive pole, and consequently there is no necessity to weigh the spiral : 
it is therefore better to work with sulphate of manganese in presence 
of other metals which are deposited on the negative pole. In this 
way ‘0005 gram Mn;O, can easily be estimated, and ‘0000025 gram 
Mn,Q, detected by the rose coloration which it shows. The presence 
of the salts of the alkali-metals and alkaline earths in no way interferes 
with the reaction. 

In presence of excess of iron a deposit occurs on both poles, but 
when the current stops, the iron deposited on the negative pole dis- 
solves as sulphate, which reduces the manganese dioxide, and redis- 
solves it; itis therefore best, after oxidation, to precipitate the iron 
with barium carbonate, remove the excess of barium with sulphuric 
acid, evaporate the solution to dryness, dilute with water, and decom- 
pose as before. By this means manganese in blood, milk, or urine, 
may be detected and estimated. 

Estimation of Lead.—In the case of lead, when an electric current is 
passed through a warm solution of the nitrate, the metallic lead which 
is sometimes deposited on the negative pole dissolves, and is rede- 
posited on the positive pole as dioxide; but this deposit redissolves 
as soon as the current is stopped. To avoid this source of error, the 
liquid is syphoned off without any interruption in the current, the con- 
tents of the crucible dried at 105—120°, and weighed. Lead is readily 
estimated in presence of other metals, aud may easily be separated 
from silver, which is deposited on the negative pole. In presence of 
formic and acetic acids the lead is deposited partly on the positive pole 
as dioxide, and partly on the negative pole as metal; oxalic acid, 
however, reduces it completely to metal, which is deposited on the 
negative pole. 

Estimation of Copper.—The solution, which may contain sulphuric, 
nitric, or hydrochloric acid, is evaporated nearly to dryness, diluted 
with water, and a current passed through the solution at a temperature 
between 60 and 90°. The copper separates out on the negative pole 
as a red film, which is washed, and dried at 50 and 60°. To ascertain 
when all the copper is precipitated, a drop of the solution is treated 
with potassium ferrocyanide. 

Copper and Manganese.—The liquid is first subjected to the action 
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of one element, which completely precipitates the copper on the 
negative pole, and partially the manganese. The manganese dioxide 
is washed from the copper, and the liquid containing the manganese 
solution is then subjected to the action of two elements, which precipi- 
tate it as dioxide. 

Copper and Iron.—It is necessary in this case to keep the temperature 
below 70° when nitric acid is present, otherwise the iron attaches itself 
to the copper, which is washed free with difficulty. This is also pre- 
vented by using sulphuric acid, or by saturating the solution with 
ammonia gas. 

Copper and Silver.—If the silver is in excess, hydrochloric acid is 
added, and the clear solution is then saturated with ammonia, and 
submitted to the action of a Bunsen’s element. If the amount of 
silver does not exceed ‘01 gram it may be at once precipitated by 
a Leclanché’s element on the negative pole, the copper being left in 
solution. The metallic silver is weighed, dissolved in acid, and the 
cone replaced, when the solution is subjected to the action of a 
Bunsen’s element; the copper is then precipitated. Copper may be 
estimated in the warm solution in presence of acetic acid, and there- 
fore may be determined in commercial vinegar by this method, as 
follows :—The vinegar is submitted directly to the action of the 
current, and if copper is present, a black deposit appears on the nega- 
tive pole; this is dissolved in nitric acid, the solution evaporated to 
dryness, and the residue dissolved in water ; from this solution pure 
copper is precipitated when a current is passed through it. Copper 
may also be estimated in presence of phosphoric and tartaric acids by 
dissolving the salts in a few drops of nitric acid, and passing a current 
from one element through the solution. 

Estimation of Zinc.—Zinc is best estimated by evaporating the 
solution containing nitric acid with excess of sulphuric acid, saturating 
the residue with ammonia, adding tive grams of ammonium sulphate, 
and finally acidifying with a few drops of sulphuric acid. Zinc is 
deposited from this solution as a very adherent bluish-white film on 
the negative pole when submitted to electrolyses with two Bunsen’s 
elements. The author rejects the method formerly given by himself 
(Académie des Sciences, vol. viii, 226) on account of the slowness and 
difficulty in working it. 

Zine and Silver.—When the solution contains less than 0°01 gram 
of silver it may be separated from the zinc by subjecting the solution 
to a current from one Leclanché’s element, when the silver is deposited 
on the negative pole. 

Zine and Copper.—By passing the current from one Bunsen’s ele- 
ment through an ammoniacal or acid (sulphuric or nitric acid) solution, 
the copper is deposited on the negative pole. The solution containing 
the zinc is made acid with sulphuric acid, and a current from 
two elements passed, when the zinc is deposited on the negative pole. 

Zine and Iron.—In this case the iron must be precipitated with 
ammonia, and estimated as above. 

Zinc and Manganese.—The solution is prepared as for the estimation 
of zinc, and a current from two Bunsen’s elements passed through it, 
when the zinc is deposited on the negative pole; this is weighed and 
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the manganese which is deposited on the positive pole is estimated as 
described above (estimation of manganese). 

Zine and Magnesium.—The estimation of zinc is effected by adding 
a few drops of acid to the solution and passing the current. If the 
deposit contains magnesium, it is dissolved in sulphuric acid, and the 
zinc precipitated in presence of ammonium sulphate. 

Brass.—The alloy is dissolved in nitric acid, and the solution sub- 
jected to a current from one Bunsen’s element, when the copper is 
deposited on the negative pole and the lead on the positive pole. The 
copper is weighed, and dissolved off the cone, which is replaced; the 
poles are then changed, and the lead deposited on the crucible is thus 
transferred to the cone and weighed as dioxide. The iron is precipi- 
tated as oxide and weighed, the solution is evaporated with sulphuric 
acid, and the zinc estimated as previously described (estimation of 
zine). 

Bronze.—Four or five grams are dissolved in nitric acid, and the 
tin estimated as oxide; the copper, lead, iron, and zinc, are estimated 
in the filtered solution as in the case of brass. 

Estimation of Nickel.—Nickel is deposited from a slightly acid 
(sulphuric acid) solution at 60 or 80° by means ofa current from two 
Bunsen’s elements. Although the nickel is generally completely pre- 
cipitated the first time, it is always as well to subject it to the action 
of the current a second time. 

Nickel and Copper.—Only the copper is deposited when an acid 
(sulphuric or nitric acid) solution is subjected to the action of one 
Bunsen’s element; the solution containing the nickel is made alkaline 
with ammonia, and then slightly acid; on passing the current the 
nickel is deposited. 

Nickel and Lead.—The lead is first precipitated as dioxide from a 
nitric acid solution by means of a Leclanché’s element, and the nickel 
is determined afterwards. 

Nickel and Manganese-—The nickel is completely precipitated on 
the negative pole when a current is passed through an acid (sulphuric 
acid) solution; it is washed and weighed. The action is then con- 
tinued, if necessary, until the manganese is completely precipitated as 
dioxide on the positive pole. 

Nickel and Magnesium.—The separation is effected in a solution 
made acid with sulphuric acid. 

The analytical results show the exactness and accuracy which 
attend this method. L. T. O'S. 


Dissolving Ignited Ferric Oxide. By A. CLasseEn (Zeitschr. 
Anal. Chem., xvii, 182).—The ignited ferric oxide is brought into the 
soluble state, by digesting or boiling the powdered oxide with dilute 
potash solution. K. W. P. 


Estimation of Antimony. By F. Becker (Zvitschr. Anal. Chem., 
xvii, 185).—Oue part of the antimony-compound is fused in a porce- 
lain crucible with a mixture of three parts sulphur and three parts 
sodium-potassium carbonate; the mass is then treated with water, and 
the dissolved antimony sulphide precipitated by hydrochloric acid, and 
determined in the usual way. . E. W. P. 


754 ABSTRACTS OF CHEMICAL PAPERS. 


Guaiacum as a Test for Copper. By E. Purcorri (Gazzetta 
chimica italiana, viii, 104—107).—Schénbein had noticed that copper 
salts in presence of cyanides gave a blue colour with guaiacum, and 
the author has since found that ferrocyanides, nitroprussides, sulpho- 
cyanates, and cyanates, and also alkaline chlorides and chlorides of 
the alkaline earths produce the same effect as cyanides. On this reac- 
tion he has found a test for copper. The solution, which must be free 
from all substances, such as ferric salts, &c., which colour guaiacum 
blue, is mixed with a solution of an alkaline chloride and poured 
gently down the side of a test-tube containing an alcoholic solution of 
guaiacum ; if the most minute trace of copper is present a blue colour 
is produced at the junction of the two liquids, and if the quantity of 
copper be larger the whole of the liquid becomes blue on agitation; in 
this way ‘001 milligram of CuSQ,.5H,O in a decigram of water gives a 
distinct coloration. The action appears to be due to oxidation by the 
cupric chloride— 

2CuCl, + H,O = CuCl, + 2HCl + O. C. E. G. 


Water-analysis. Determination of Cellulose and Modified 
Cellulose in Drinking-water. By J. A. Wanktyn and W. J. 
Cooper (Phil. Mag. [5], 464:).—This is a modification of Forchammer’s 
permanganate process. The following is an outline of the method 
employed :— 

A litre of the water is placed in a retort provided with a condenser, 
with 5c.c. of astandard permanganate solution (0°4 mm. O per c.c.) and 


5 c.c. of a standard caustic potash solution (5 per cent.) are added; 
the water is then rapidly distilled off and, if necessary, more perman- 
ganate added. When the volume is reduced to 100—200 c.c. and 
excess of permanganate remains, the distillation is stopped, the liquid 
acidified with sulphuric acid, excess of standard ferrous sulphate added, 
and the liquid titrated back with the standard permanganate. If 
necessary, more than 1 litre of water can be used. On applying the 
process the authors obtained the following results :— 
Oxygen consumed 
per litre of water. 
Excellent distilled water ............ 0°13 milligram. 
Thames water from awater company.. 2°30 9 


This shows a striking difference between common drinking-water 
and pure water. Experiments with dilute solutions gave results 
approximating very nearly to theory; they will be given in a future 
communication. OW. W. ° 


Note on Urea and Crenate of Ammonia in Spring Water. 
By T. L. Puipson (Chem. News, xxxvii, 233).—In testing water for 
urea, ammonium crenate, if present in any quantity, is apt to interfere. 
The ammonium crenate dissolved in water may be isolated by evapo- 
rating about a quart of the water to dryness on the water-bath and 
treating the residue with absolute alcohol. A small quantity of the 
alcoholic solution, after evaporation to a syrupy consistency, is treated 
with nitric acid; by this means crystals of urea nitrate will be formed 
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if urea be originally present ; failing the formation of urea nitrate, if 
ammonium crenate and free crenic¢ acid (due to decomposition of the 
ammonia salt by heat) be present, the alcohol solution will be yellow, 
and on evaporation will leave an amorphous yellow mass, yielding a 
solution in water from which copper crenate may be precipitated. 
E. W. P. 
Testing for Morphine. By E. Buri (Zeitschr. Anal. Chem., xvii, 
185).—Instead of evaporating the amyl alcohol solution of morphine 
on the water-bath according to the Stas-Otto method, evaporation is 
allowed to take place spontaneously at the ordinary temperature, 
whereby well-developed crystals are obtained. If, however, the 
amount of the alcohol is considerable, it is advisable to evaporate 
to dryness at 100°, treat the residue with acidulated water, saturate 
the clear solution with ammonia, and finally dissolve out the alkaloid 
with amyl alcohol; this solution may then be allowed to evaporate 
spontaneously. a. W. Ff, 


Adulteration and Testing of Beer. By A. Scumipt (Arch. 
Pharm. [3], xii, 392—422).—A very lengthy paper, containing details 
of the methods for testing beer well known to analysts. 

M. M. P. M. 

Determination of Water and Fat in Milk. By W. C. 
Heraeus (Arch. Pharm. [3], xii, 443).—Ten grams of the sample is 
mixed with powdered glass in a small silver boat, which is placed 
within an iron tube, one end of which is connected with a Bunsen’s 
pump and the other with a glass tube containing caustic lime ; air at 
a temperature of about 35° is drawn over the milk for 30 minutes, at 
the expiration of which time the milk is completely dry. The residue is 
treated with petroleum ether and the fat determined from the loss. 

M. M. P. M. 


Technical Chemistry. 


. Decomposition of Sulphur-lyes from Soda-waste by Hydro- 
chloric Acid. By G. Lunes (Dingl. polyt. J., ecxxviii, 252—263).— 
It is known that the yellow lyes, “sulphur lyes,” obtained by the 
oxidation of soda residues in the air are worked up in two different 
ways, viz.,in Schaffner’s double-boiler apparatus, or in Mond’s decom- 
position-vat. 

According to the first process sulphurous acid is passed into the 
lyes, which converts all the sulphide into thiosulphate, the latter being 
then decomposed by hydrochloric acid, which precipitates sulphur, 
and leaves calcium chloride in solution, whilst sulphurous acid escapes. 
The latter is used for saturating further portions of the lye. The fol- 
lowing equation gives the reaction taking place :— 


CaS.0; + 2HCl = CaCl, + S + SO, + H,O. 


Mond, however, prefers to treat the liquors containing 1 molecule of 
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thiosulphate to 2 molecules of sulphide directly with hydrochloric acid 
in order to obtain the following reaction :— 


2CaS + CaS,0; + 6HCl = 3CaCl, + 48 + 3H,0. 


He objects to Schaffner’s method of treatment, and adds that only 
a very small quantity of sulphurous acid is obtained in the second 
part of his operation, and that instead of this acid large quantities of 
sulphates are formed. Calcium thiosulphate and hydrochloric acid 
form in the first place sulphur and trithionate, the latter being then 
decomposed into sulphur, sulphate, and sulphurous acid, thus :— 


5CaS,0; + 6HCl = 3CaCl, + 2CaS,0, + 48S + 3H.0 
8CaS,0, + 4HCl = CaSQ, + 2CaCl, + 6SO, + 2S + 2H,0. 


The sulphurous acid liberated in the last reaction converts further 
portions of undecomposed thiosulphate into trithionate, according to 
the known equation, 2CaS,0; + 380, = 2CaS,0, + S. The newly- 
formed trithionate is again decomposed according to the former equa- 
tions, the same series of reactions being repeated. Besides the sul- 
phur, much calcium sulphate is obtained, and but very little sulphurous 
acid. 

Schaffner’s views are much opposed to the above explanations. He 
states that by using a sufficiency of hydrochloric acid, calcium thio- 
sulphate splits up completely into sulphurous acid, sulphur, water, 
and calcium chloride. It is of course supposed that boiling is not 
undertaken until the reaction is over; the sulphurous acid absorbed by 
the liquid will thus be expelled completely. 

Stahlschmidt agrees with Mond’s views to a certain extent, but 
mentions that in Schaffner’s method large quantities of gypsum are 
formed, which seems to indicate that the quantity of sulphurous acid 
is too large; the oxidised residues are probably specially rich in thio- 
sulphates, so that on the decomposition of the lyes by hydrochloric 
acid too much sulphurous acid is set free. 

On account of these contradictory results, the author made it his 
object to investigate this subject. A very complete series of trials 
was made, and the results obtained proved that Stahlschmidt and 
Schaffner’s accounts were perfectly trustworthy. The formation of 
trithionic acid only takes place in cases of incomplete saturation with 
hydrochloric acid, a circumstance which is not likely to occur with 
Schafiner’s apparatus. The following figures are the number of grams 
in 1 litre of the lye used for experimenting. The specific gravity at 
15° was 1-065 :— 


5°440 sulphur as sulphuric hydrate 32 equal to 1°70 eq. base 
8:208 a sulphide 16, 5°13 
1:653 “ sulphate 1:03 
16:064 wm thiosulphate ,, ...... 5°02 
31°365 12°88 
25°430 lime...........- 28 equal to 9°08 eq. sulphur 
TB GOS BOER. cccccece ce 31 - 4°16 


”? 


38°326 13°24 
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Denitrating Action of the Glover Tower. By G. Lune 
{Dingl. polyt. J., cexxviii, 152—160).—The author in this, his concluding 
paper, strongly criticises a paper by Harter (Dingl., ecxxvii, 563) on 
the same subject. He asserts that the result of all experiments made 
by methods not affected by errors through sulphurous anhydride or 
nitric peroxide, is that there is no appreciable loss by denitration 
(1.) Hurter’s attempt to upset the author’s computation of Vorster’s 
results is a failure; and his own assignment of all or most of the non- 
** mechanical ”’ loss to the Glover tower is entirely without foundation. 
(2.) Although Hurter asserts in various places that he agrees with 
Vorster’s results, the contrary is the case; for (a) Vorster makes the 
loss in the Glover tower 67°9 per cent., and even 94 per cent. of the 
nitre in circulation; Hurter makes it only “ the greater half” of 22 per 
cent. (6) Vorster asserts that only nitrogen is produced, and no 
nitrous oxide at all; Hurter speaks it only of nitrous oxide. (c) Vorster 
declares the Glover tower to be unsuitable for the denitration of 
nitrose, and prefers the dilution method; Hurter says nothing of 
this, but admits that with the Glover tower less nitre is used than 
with the dilution method. (3.) The value of the author’s denitration 
experiments, which was questioned by Hurter, is proved (a) by a 
refutation of Hurter’s objection, (b) by new experiments in which all 
sources of error were eliminated. (4.) In Hurter’s own experiments, 
the use of an alkaline absorption solution introduces a source of error. 
(5.) It is proved, contrary to Hurter’s assertion, that when air and 
nitrogen dioxide are passed through sulphuric acid N,O, only is formed, 
as Winkler has already shown. J. T. 


Bottle-glass. By H. Macacno (Chem. News., xxxviii, 5).—The 
following table gives the mean results of a number of analyses of 
bottle-glass. The solubility in water was obtained by weighing the 
quantity of material dissolved by 5 litres of water in one hour from 
100 grams of finely-pulverised glass; the corrosion-degree was ascer- 
tained by boiling 100 grams of the same powder for one hour with 5 
litres of potassium bitartrate solution of 0°33 per cent., and estimating 
the quantity of tartaric acid neutralised :— 


Chem. comp. per cent. 


Solubility in 


water. 


Spec. grav. 
Corrosion 
degree 


to 
& 
3 


White glass (five samples) .... 
Clear green glass (three samples) 
Common green glass (eleven 


wo wre bw wh 


VOL. XXXIV. 
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One specimen of red-brown glass contained a trace of manganese. 
All the samples contained magnesia; in the analyses it is, when in 
sufficient quantity to be estimated, included with the lime. It would 
seem from the table that the chemical composition of glass is no 
criterion for judging of its quality. The amount of base does not 
indicate the resisting power to water or acids. The deep-green glass 
seems the best for wine-bottles, the clear-green, red-brown, and yel- 
low-brown glasses are the worst, being easily attacked by solution of 
potassium bitartrate. C. W. W. 


_Glass with Alkaline Bases only. By P. Eset (continued, 
see this volume, p. 689) (Dingl. polyt. J., ecxxviii, 160—166).—3. Be- 
haviour of Silica towards Potassium Carbonate at the Fusing Point.— 
200 parts of carbonate were heated with 100 parts silica in a platinum 
crucible. The fused mass was weighed directly to ascertain the 
amount of carbonic anhydride expelled; the amount of silica, alkali, 
and residual carbonic anhydride was also determined. 

The fused mass gave :— 


Abstracting the amount of potash required to combine with the car- 
bonic anhydride, the rest gives ;—alkali: silica = 1 equiv. : 1°32 equiv. ; 
hence 1°32 eq. SiO, has expelled 1 equiv. CO. 

The ratio of potash to silica obtained by direct weighing was 
l equiv. : 1:23, which is near to the previous one. 

A series of fusions was made in which fresh equal portions of 
silica were added successively to the same carbonate. The first addi- 
tion of silica was taken up with much more difficulty than the subse- 
quent ones. So long as there was a considerable excess of undecom- 
posed carbonate, white crystalline portions were clearly seen to separate 
from the well-fused mass on cooling. As the silica increased in amount 
this ceased. The crystals seem to be due to potassium carbonate whick 
has been dissolved. 

Five fusions were made in this series with the result that 1 equiv. 
SiO, added expelled 1°003, 0°851, 0°819, 0°782, 0°558 equiv. CO.. The 
amount of carbonic anhydride expelled is therefore dependent on the 
relative quantities of silica and carbonate present. 

4. Behaviour of Soluble Glass in Aqueous Solution.—A concentrated 
aqueous solution of potassium silicate was precipitated by alcohol; 
the precipitate and mother-liquor were analysed ; the precipitate was 
dissolved and re-precipitated, and so on until three precipitates had 
been obtained. By each precipitation some potash was removed, so 
that the precipitate became continually richer in silica, until at last it 
ceased to be soluble in water. 

5. Dialysis of Soluble Glass through Parchment-zuper—A not too 
concentrated solution gradually became richer in silica from the pro- 
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portion SiO, : K, = 2°73 equiv. : 1 equiv., to the proportion SiO, : K,0 
= 7°79 equiv.: lequiv. Some silica passed through the paper in 
combination with the alkali. 

6. The Sulphur Reaction with Soluble Glass in the Wet Way.—A solu- 
tion of sodium silicate was digested with precipitated hydrated silica 
and filtered. A portion of the filtrate boiled with sulphur gave no 
reaction with lead acetate. By the gradual addition of caustic soda 
and continual testing with sulphur and lead acetate, a reaction with 
the lead was ultimately obtained. The sodium silicate formed then 
gave on analysis the proportion SiO, : Na,O = 2:1 equiv. : 1 equiv. 
Since a little caustic soda must have been in excess the limiting rela- 
tion will not be very far from that previously obtained in the dry 
way, viz., 2°5 SiO.: 1 base. This, then, appears to correspond to a 
really neutral soluble glass. 4. &. 


Influence of Light on Cement. (Dingl. polyi. J., ccxaviii, 
277—278.)—The following trials were made by Heintzel. Three 
samples of the same cement were preserved in various ways, A in 
the air with full light, B in the air with diffused light, C in the dark 
with but little access of air. After the lapse of six months the fol- 
lowing differences were observed :— 


Firmness for 1 sq. 
Time cent. 

for Remarks. 
setting: | After 28| After 7 
days. days. 


sq. cent. 
3°O | Pale yel-| Required 38 p. c. of its 
low weight of water for mak- 
ing into mortar ; had be- 
come lumpy. 

3 hours . ‘ Grey with | After adding 33°3 p. c. of 
yellow water it was difficult to 
tinge work it with a trowel; 
does not expel any 
water. 

6 hours " . Grey with | Requires 33°3 p.c. of water ; 
blue tinge | expels water. 


Heintzel concludes from these differences, that it would be profitable 
to store cement in a loose state in the dark. The changes of colour 
are explained by the fact that the iron compounds are transformed into 
oxidation-products due to the action of light in presence of air. 
Dyckerhoff, Delbriick, and Lieven undertook some experiments in this 
direction, but did not arrive at the same conclusion, the latter chemist 
stating that it is almost impossible that light could penetrate through 
cement. D. B. 


Condensation of Zinc-vapours in the Blast-furnace. By A. 
LENCcAUCHEZ (Dingl. polyt. J., ccxxviii, 267—271).—This paper de- 


760 ABSTRACTS OF CHEMICAL PAPERS. 


scribes the results of some experiments made by the author and Miiller 
in 1877. The question of obtaining zinc in blast-furnaces having re- 
appeared, the author thought it of interest to give an account of the 
results of his experiments :— 

1. Tension of Zinc-vapowr.—Even at very high temperatures the ten- 
sion of zinc-vapour was not much more than the pressure of the at- 
mosphere. 

2. Oxidation of Zinc-vapours by Carbonic Acid.—Zinc-vapour is con- 
verted into the oxide, and the carbon dioxide reduced to monoxide at 
a temperature of 400°. 

3. A sublimation of zinc oxide takes place by treatment with car- 
bonic oxide. 

4. Zinc-dust or Zinc-grey.—This substance consists of metallic zinc 
containing 4 to 8 per cent. of oxide, also ferric oxide, plumbic oxide, 
ash, charcoal, and other oxides present in the ore. 

5. Reduction of Oxide of Zine by Blast-furnace Gases.—This reduction 
takes place at a white heat, but at a lower temperature the metal is 
again oxidised by the carbonic acid. 

6. By mixing finely-powdered zinc sulphide with other metallic 
salphides (lead sulphide) in a crucible and adding powdered char- 
coal, clay, and lime, and heating to a white heat, a violent evolu- 
tion of zinc-vapour and carbon sulphide takes place, whilst lead 
sulphide remains behind. In an open vessel, carbonic and sulphurous 
acids and zinc oxide are obtained. Under 500° a result similar to that 
in experiment (3) was obtained. 

7. Oxidation of Zinc-vapours by the Gases from Zine Blast-furnaces.— 
The results in experiments (2) and (3) showed that carbonic acid 
oxidises melted zinc or zinc-vapours, whilst carbonic oxide reduces zinc 
oxide only at temperatures above 1200°. Carbonic acid coming in 
contact with zinc-vapours at a temperature lower than 1200°, oxidises 
the latter very readily. This oxidising power, which carbonic acid 
seems to possess when passed over melted zinc, proved to be a very 
characteristic test of its presence, as a mixture of gases containing 
only 0°5 per cent. of this gas was perfectly freed from it by being 
passed, along with zinc-vapour, through a tube heated to whiteness. 

8. Condensation of Zine-vapowrs.—An apparatus is described by 
which it is possible to cool zinc-vapour (reduced by carbonic oxide at 
a temperature of 1200°) to 300° in one-third of a second. In this way 
about 5 to 7 per cent. of zinc-vapour only is oxidised, the remainder 
being condensed. 

9. Agglomeration and Melting of Zinc-dust.—The preparation of 
metallic zinc is always accompanied by the formation of zinc-dust. 
The latter forms a metallic, very porous and light powder ; its density 
being scarcely 1. It burns very readily, and is oxidised when exposed 
to the air for a few days. By condensation it assumes the properties 
of metallic zinc. By hydraulic pressure it acquires a sp. gr. of 6. 
Bricks made from zinc-dust by pressure are oxidised very gradually. 
A specimen of 70 mm. in thickness was oxidised completely after six 
months’ exposure to the atmosphere. It is an interesting fact that 
these zinc-agglomerates melt at the same temperature as metallic zinc, 
without absorbing foreign substances; their volume decreases con- 
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tinually, and finally a residue of the form and thickness of a lead- 
pencil is left. The latter is composed of the impurities present in zinc- 
dust. This melting effects a purification, the product obtained being 
equal to pure refined zinc. 

The above results show, that (1) a zinc blast-furnace can only be 
used when a cheap ore containing much iron and but little zinc is to be 
worked up; (2) that ores coi sisting of galena and zinc-blende may be 
worked up in cupola-furnaces; and that (3) zinc-dust agglomerates 
profitably and may be used for the direct preparation of pure zine. 


Influence of Impurities on the Desilvering of Lead. By C. 
KircuorF (Dingl. polyt. J., cexxviii, 265—267).—The fact that it is 
necessary to refine hard raw lead previous to the addition of zinc is 
not mentioned in metallurgical works, although the difficulties which 
present themselves when lead is freed from silver in the presence of 
impurities have been long known. Anattempt to desilverise raw lead, 
and thus after refining to obtain a hard lead free from silver, gave the 
following results :— 


I. Not refined. II. Refined. 


Zinc charges. Zine charges. 


Contents of Contents of 
silver in silver in 


1 ton. 
anaes . | Weight. ons | No. | Weight. 


g. 
2952 °24 
2662 °93 


g. 
Before adding zinc 2662 ‘93 
After the 1st charge....| 2659°82 


Qnd ,, ....| 265360 
3rd wees} 2606°93 
4th sees] 259760 
5th wees] 258200 
6th mes 14-9945 
7th pa 225-10 
8th wees} 24°89 
9th vanes 4°6 


45 *36 
45 *36 
45 *36 
31°84 
13°61 


CoOtH Bowe | 
LL dT erm nom | 


522 23 319 52 


The amount of zinc used in (1) was 2°87 per cent.; in (II) only 
1:75, while the time of operation, labour, and fuel were reduced to 
one-half. (I) gave 48 per cent. of refined lead; while in (II) 72 per 
cent. were obtained; this includes loss of refining products. It is 
shown, therefore, that elimination of silver without previous refining 
of lead can be undertaken only when the latter contains but a small 
percentage of impurities. D. B. 


Burning of Bricks in Annular Kilns, (Continued from page 69. 
Dingl. polyt. J., cexxviii, 69.) By F. Fiswer (Dingl. polyt. J., ecxxviii, 
242—249).—In the second part of this paper the author compares 
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Bischof’s, Seger’s, and Richter’s methods, their laws and theories, 
respecting the relation between fusibility and chemical composition of 
clays. A long discussion follows, and it is shown that the above- 
named methods give only approximate numbers for the fusing points 
of clays, as various substances present in kaolins interfere with the 
results obtained. Seger made some fusion tests which seemed to show 
that the degree at which slagging, and finally softening of kaolins take 
place depends chiefly on the substances of which the clay is composed, 
and that their resistance is influenced largely by the quantities of 
felspar and quartz present. Kaolins exposed to a very high tempera- 
ture retain their consistency, provided that they are almost free from 
felspar, and that the substances which form the clay are constant to 
heat. The following qualities were investigated more fully, their 
composition having been given in the first portion of this paper. The 
results may be tabulated as follows (see pp. 762—763) :— 

In conclusion of the second part of this paper, the author describes 
some experiments which were undertaken in annular kilns. The 
results cannot be understood without the drawing attached to the 
paper. D. B. 


On the Fatty Matter of Vateria Indica, or Piney Tallow. 
By G. pat S1E (Gazzetta chimica italiana, viii, 107—119).—The two 
samples of this vegetable tallow examined by the author, the one 
obtained from Venice, the other from Trieste, differed somewhat in 
appearance, one being more carefully prepared than the other. The 
fat is obtained from a copaliferous tree, the Vateria indica, growing in 
Malabar. A careful examination, of which full details are given, 
showed that this substance consists of a mixture of free palmitic acid, 
(75 per cent.), and free oleic acid (22°8 per cent.), besides a small 
quantity of impurity, which may be separated by filtration of the 
fused mass. The presence of volatile acids or glycerin could not be 
detected. 

The crude fat may be bleached, after filtration, by mixing it with an 
equal bulk of boiling water, adding 9 per cent. of nitric acid, and boil- 
ing for a few minutes. In this way the greenish colour of the original 
substance is changed to yellow, and a subsequent exposure to the sun 
and air, after the acid has been removed by washing with boiling 
water, easily completes the bleaching process. At the same time the 
melting point of the fat is raised. In this form it makes good candles 
which give a brilliant light. The palmitic and oleic acids may also be 
separated by pressing in the usual way previous to bleaching. Other 
methods of bleaching, such as potassium dichromate, hypochlorites, 
&c., did not yield satisfactory results. C. E. G. 


General and Physical Chemistry. 


Thermic Researches on the Chromates. By F. Morcus 
(Compt. rend., Ixxxvi, 1443—1446).—The heat of combination of 
chromic anhydride with water, as represented by the equation, CrO,; + 
H,0 = Cr0,Hz2, is 580, and the paper gives the heat disengaged by 
successive additions of water in single molecules. The curve repre- 
senting this shows a minimum at CrO,H2, 4H.0, so that there appears 
to be a definite hydrate of chromic acid of this formula. 

The heat of combination of chromic acid with alkaline hydrates was 
determined by the author, the amount of alkali required to saturate 
the acid being added by halves. The results at 19°5° were the fol- 
lowing :— 

HKO. HNa0O. HNH,O. 
First half of alkali.... 6,246 6,519 6,747 
Second half of alkali .. 5,123 5,316 5,463 


11,369 11,835 12,210 


The numbers for sodium agree closely with those of Thomsen, 
namely, 6,567 and 5,793. R. R. 


Thermo-chemistry. Function of Auxiliary Acids in Etherifi- 
cation. By BertHeLor (Compt. rend., Ixxxvi, 1296—1302).—As 
example of etherification, the author has taken the production of acetic 
ether from alcohol and acetic acid by aid of hydrochloric acid. In 
order to investigate this subject, the amounts of heat developed in the 
production of the various compounds, resulting from the reciprocal 
action of alcohol, water, hydrochloric acid, acetic acid, and the ethers of 
these acids, were determined. These results are tabulated below. 

I. Compounds with hydrochloric acid (gas). 

(2.) Hydrates : 

To form HCl + 2H,0, + 11°6 heat-units* are disengaged. 
»  HCl+ 65H,O, + 140 * ¥ 
» HCl + H,O inexcess, 17°4 - “ 
(2.) Alcoholates : 
HCl + 1:15 C.H,O at 12°, + 10°8 units are disengaged. 
HCl+159C.H,O , +4115 ,, 
HCl + 300C.H,O , +1735 ,, 
HCl + C,H,O » +106  ,, 
1 Hcl + 3C.H,O » +138 ,; 

The last two results are obtained from the others by interpolation. 

(3.) With acetic acid: 

In forming HCl + 5°8C,H,O, at 13°, + 6:22 units are disengaged. 

” HCl + 41C,H,0, 9 + 71 ” ” 
m HCl + 200C,H,0, at 16°, + 7°09 ,, 
* Kilogram-degrees. 
VOL. XXXIV. 
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(4.) With acetic ether : 

In forming HCl + 1°36C.H,(C.H;0.), + 8°82unitsare disengaged. 
e HCl + 2°640,H;(C.H;0.), + 9°82 ,, ~ 
ei HCl + 11°84C,H;(C,H;02), + 11°84 ,, - 


(5.) Hydrochloric acid is scarcely absorbed by ethyl chloride. 


II. Compounds with acetic acid. 


C.H,O, + H,0 absorbs — 0°15 unit (Favre and Quaillard). 

C.H,O, and a large quantity of water at 7° produces + 0°40 units 
(Berthelot and Louguinine). 

C,H,O, + C,H,O at 12° absorbs — 0:06 units (about). 

2C,H,O, + C,H;(C.H;O,) at 13° disengages + 0°26 units (about). 

1:27C,H,O, + C,H;Cl - me +002 ,, o 


III. Compounds with water. 


‘Alcohol mixed with water at 12° disengages + 2°6 units. 

Acetic ether mixed with water at 16° disengages + 3-1 units. 

Ethyl chloride mixed with water at 16° disengages + 2°0 units 
(about. ) 


IV. Various compounds not mentioned above. 


In forming C,H,O + 0°59C,H;(C.H;0,.) at 12° absorption of — 0:09 
units (about). 

In forming 1:7C,H,O + C.H;(C2H;0,.) at 12° absorption of — 0°15 
units (about). 

In forming 1:23C,H,O + C,H;Cl at 12° absorption of — 0°2 units 
(about). 

In forming 1°23C,H;Cl + C.H;(C,H;O.) at 11°5° absorption of 
— 0°08 units (about). 

In connection with the action of hydrochloric acid upon acetic acid, 
the author points out that the formation of acetyl chloride by the 
direct union of these bodies would produce an absorption of 12°6 heat- 
units, showing why this reaction does not take place, but rather the 
inverse one. 


C.H,OCI1 + H,0 => C.H,0, + HCl (gas). 


This reaction disengages + 5°5 units. Further, to form acetyl chlo- 
ride in the above manner, the presence of some body is needed, which 
by its union with water would produce an amount of heat greater than 
+ 55 units. Such an one is phosphoric anhydride; but neither alcohol 
nor water, nor a mixture of the two, can supply the required amount 
of energy, so that acetyl chloride cannot be formed from hydrochloric 
acid and acetic acid in the presence of water or alcohol. Therefore, 
the theory, recently proposed, which supposes this to take place as a 
stage in the etherification of acetic acid, is not tenable. 

From the data given above, the production of acetic ether from 
alcohol, acetic and hydrochloric acids would take place in the follow- 
ing way = 
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(1. ) C.H,O (liq. ) ~ natedte vii = C.H;(C.H,0,) + — 20 77 

H,O absorbs ae 
Solution of acetic ether i in excess of alcohol “absorbs — 01 
o water - »  disengages + 03 
HCl (gas) i" - +17°4 


Total effect... + 15°0 ,, 


(2.) Formation of an equivalent of ethyl chloride. 


C.H,O (liq.) + HCl (gas) = C,H;Cl (liq.) + H,O 

(liq.) produces .. ee 
Solution of ethyl chloride in alcohol absorbs 

” of water in excess of alcohol disengages 

‘ of C,H,O, (liq.) re absorbs. . 


Total effect... + 33 ,, 


The first reaction disengages + 11:7 units more than the second; 
this excess is chiefly due to the production of the alcohol hydrochloride. 

If water is excluded, as in the production of acetic ether from 
alcohol and acetyl chloride by the direct union of these bodies, + 19°3 
units are disengaged, whilst the formation of ethyl chloride gives rise 
to + 7:1. Thus in this case also the first reaction disengages + 12°2 
units more than the second. 

If an excess of water be present instead of an excess of alcohol, the 
following results are obtained :— 


(1.) Formation of an equivalent of acetic ether pro-] _ 2-Ounits 
duces an absorption ° oe 
Solution of acetic ether in water produces . ee « 
» of HCl (gas) ‘eo ™ o. “+174 


Total effect.. +185 ,, 


(2.) aa of an cree of ethyl chloride ~ + Séenie 
Solution of ethyl chloride in water produces -- +30 ,, 
9 of C.H,0, i in water ” ee + 0°4 


Total effect... + 5°8 ,, 


Here again the first reaction produces + 12°7 units more than the 
second, this excess being due chiefly to the production of the hydrate 
of hydrochloric acid. These results apply only to low temperatures : 
at 100° or above, the dissociation of the hydrochlorates of water and 
alcohol diminishes their effect, so that the reverse action takes place 
at these temperatures, viz., the production of ethyl chloride. 

The author concludes that the explanation of the function of the 
auxiliary acids is to be sought in the amount of heat produced by their 
combining with alcohol or water, the heat thus disengaged increas- 
ing the chemical action. Similarly, the difference between the rate of 
production of acetic and nitric ether is to be found in the different 

3h2 * 
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amounts of heat developed in mixing the acids with alcohol. Thus 
acetic acid absorbs 2 units when mixed with alcohol, and produc- 
tion of its ether takes place slowly, whilst nitric acid under similar 
circumstances develops + 6°2 units, its ether being formed instan- 
taneously. From the difference between these numbers, the author con- 
cluded that nitric acid might be used to accelerate the process of etheri- 
fication, and this he verified by experiment in the case of acetic acid. 

Similarly the formation of nitro-compounds, by the action of a 
mixture of nitric acid and sulphuric acids, e.g., on benzene, takes place 
in preference to the formation of sulpho-compounds, since the heat 
developed in the former case is greater than that produced in the latter. 

7. 2. B. 

Thermo-chemistry of some Substituted Acetic and Benzoic 

Acids. By W. Lovauinine (Compt. rend., lxxxvi, 1329—1332).— 

’The author finds that the substitution of chlorine for hydrogen in 
acetic acid raises the amount of heat disengaged when the acid com- 
bines with soda. In state of solution, however, no regularity in the 
increase is exhibited, since monochloracetic acid disengages in this 
reaction 14398 heat-units,* whilst trichloracetic gives 14°056. It 
would thus appear that monochloracetic develops more heat than tri- 
chloracetic in combining with soda, when in solution; but on the 
formation of sodium trichloracetate, calculated for the solid state, 
26°448 units are disengaged, whilst in the formation of sodic acetate 
only 18°3 units (Berthelot) are disengaged, thus showing that trichlor- 
acetic acid is a stronger acid than acetic acid. 

Experiments made with glycocine and alanine show that the substitu- 
tion of NH, for hydrogen has a neutralising tendency. These bodies 
exhibit but little energy in combining with bases or hydrochloric acid, 
still the amount of heat developed in combining with soda is always 
greater than that formed by combination with hydrochloric acid. 

From the following table, which gives the amounts of heat de- 
veloped in the formation of sodium benzoate, nitrobenzoate and amido- 
benzoate, it will be seen that the nitro-group has a great influence on 
the amount of heat developed, whilst the NH, group diminishes the 
heat developed ; it has not, however, the same influence as in the fatty 
series, for whilst by its substitution in the fatty acid a weak acid is 
formed, which the author compares to hydrocyanic acid, in those of 
benzoic acid, an acid is formed comparable with carbonic and boric acids. 
This analogy resembles that of the fatty alcohols and phenols with 
regard to the amounts of heat developed by union with bases. 


Acid. 


Meta-amido- 
Acid. Base. Salt. Nitrobenzoic. Benzoic. benzoic. 
(m. p. 172°). 
Heat-units. Heat-units. Heat-units. 
Dissolved. Dissolved. Dissolved. + 12°804 + 13°5 
Solid. ditto. ditto. + 7710 . 
Dissolved. ditto. solid. + 14:074 
Solid. ditto. ditto. + 8-980 
All separated from water. + 18°720 


* Kilogram-degrees. 
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Rock Crystal Weights and Measures. By H. Burr (Deut. 
Chem. Ges. Ber., xi, 1076—1078).—The author does not consider that 
rock crystal is a more suitable material than platinum for the standards 
of weight and lineal measure. W. C. W. 


Law of Volumes. By H. Scuréper (Deut. Chem. Ges. Ber., xi, 
1109—1111).—Every solid compound contains one element whose 
stere or volume measure exerts a dominating influence over the other 
components, assimilating their steres to its own. A solid molecule 
contains whole volumes or steres of its component elements, but never 
fractions. If the atomic weights are expressed in grams, the steres 
represent cubic centimetres, e.g., Ag?Cl$ = 5 x 5:14 = 25:7; i.e, 
143°5 grams of silver chloride occupy 25°7 cubic centimetres, or five 
silver steres. The dash over Ag indicates that in silver chloride, silver 
is the predominating stere; the numbers above the line show the 
number of steres in the compound, thus: silver chloride occupies 2 + 3 
= 5 steres, and the figures below the line express the number of atoms 
of the respective elements in the compound. The author has verified 
this law for three groups of minerals, viz. :— 

a. Silicon, quartz, sillimanite and disthene. £8. Aluminium, corun- 
dum, chrysoberyl, diaspore, and andalusite. y. Magnesium, periclase, 
spinelle, olivine, diopside, humite, and garnets. 


Law of Volumes. By H. ScurépeEr (Deut. Chem. Ges. Ber., xi, 
1111—1116).—The author gives the molecular volumes of a large 
number of mercury compounds and of the oxides and silicates of 
manganese. In crystalline red mercuric sulphide, the sulphur stere, 
5°38, predominates, the molecular volume of this compound being 29°1 
(Hg S§=11 x 5:3 = 583 = 2 x 29-1), but in black amorphous 
mercuric sulphide and in most other mercuric compounds the mercury 
stere, 5°52, predominates, e.g., Hg= S$= 11 x 552 = 60°72 = 2 x 
30°36. W. C. W. 


Inorganic Chemistry. 


Spontaneous Ignition of Hydrogen by Finely Divided Zinc. 
By P. W. Hormann (Chem. Centr., 1878, 351).—The author noticed 
some explosions during the preparation of chloride of zinc by dissolv- 
ing the metal in hydrochloric acid. He explains this circumstance in 
the following manner. The hydrogen gas evolved in large quantities 
throws up portions of zinc (which have become very porous through 
the action of the acid) to the surface of the liquid, in which case the 
finely divided metal is brought into contact with the air and the 
hydrogen, and causes the explosion of the gaseous mixture in a manner 
similar to spongy platinum. Schering has noticed the same pheno- 
menon at his works in Berlin without giving any satisfactory explana; 
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tion. In his factory the solution of large quantities of zinc in dilute 
acid is effected in open vessels, which are provided with iron covers. 
When ignition of the gas takes place, the covers are placed over the 
dissolving vessels, and thus the flame is extinguished. D. B. 


Transparent Hydrated Silica and Hydrophane. By E. 
Monier (Compt. rend., Ixxxvi, 1318—1319).—In this memoir the 
author gives further details of the method of preparing these bodies 
by the long-continued action of a dilute solution of oxalic acid upon a 
solution of an alkaline silicate. For this purpose a solution of the 
silicate is brought into a vessel inclined at an angie of 45°; on to this 
a layer of a dilute oxalic acid is poured, and the whole is allowed to 
stand for some months: where the two liquids meet, a layer of trans- 
parent silica is formed, whilst below this and gradually filling the vessel 
layers of porous silica form. 

The hydrated transparent silica scratches glass, contains much 
hygrometric water, which it loses at a low temperature (80—35°), 
becoming at the same time milky like opal, and of the same hard- 
ness; in this state it also retains 9—13 per cent. of water. Its 
density varies from 2°03—2-07, and it is singly refractive. Portions 
which have become opaque by exposure to air or by heating, become 
translucent when treated with water, thus resembling hydrophane. 
After exposure to a red heat, this hydrated silica possesses a mother-of- 
pearl lustre, is very brittle, exhibits cleavage in its longitudinal direc- 
tion, and dissolves in a boiling concentrated solution of potash. 

The gelatinous silica formed at the same time becomes, in the course 
of a few months, transparent and very hard, and possesses the pro- 
perties of hydrophane. 

Experiments of a similar nature are being made with salts of 
aluminium, of iron, &c. a> 


Production of Sodium Carbonate by the Action of Mag- 
nesium Carbonate on Sodium Chloride. By S. Ciorz (Compt. 
rend., Ixxxvi, 1446—1447).—In explanation of the origin of the 
deposits of sodium carbonate which occur near the salt lakes in the 
East and in warm countries, Berthollet suggested the action of calcium 
carbonate upon sodium chloride. This hypothesis is unsupported by 
experiment, and is indeed inconsistent with some well-known facts; but 
the author, on substituting for calcium carbonate a solution in which 
magnesium carbonate is dissolved by excess of carbonic acid, found 
that sodium bicarbonate is formed by reaction with a solution of 
sodium chloride at ordinary temperatures. In the residue left by the 
evaporation of the mixed solutions at ordinary temperatures, mag- 
nesium chloride and sodium biearbonate were detected, and as the 
evaporation takes place under like conditions in nature, the experi- 
ment explains the production of sodium carbonate, and the large 
quantity of magnesium chloride which the waters of these lakes hold 
in solution. - KR. R. 


Lime, Strontia, and Baryta in the Crystalline State. By 
G. BRUGELMANN (Ann. Phys. Chem. [2], iv, 277—283).—By heating 
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the nitrates of barium, strontium, and calcium in covered porcelain 
crucibles placed in a coke fire, the author has succeeded in obtaining 
crystals of the oxides so much larger than those described in his 
former paper (Chem. Soc. J., 1878, xxxiv, 471), that several other 
crystallographic and physical properties of the three oxides have 
been made out. The paper describes in detail the configuration and 
grouping of the crystals in each case. The sp. gr. of the crystals were 
found to be CaO = 3'251, SrO = 4°750, BaO = 5°722; and the 
specific volumes calculated from these results are CaO = 17°225, 
SrO = 21°789, BaO = 26739. It may be noted that the sp. gr. and 
specific volume of strontia have very nearly the values of the means 
between those of lime and baryta. R. R. 


Crystalline Zine Oxide. By G. Briigetmann (Amn. Phys. 
Chem. [2], iv, 283—286).—The author obtained oxide of zinc in 
microscopic crystals by the same process which yielded crystals of 
the alkaline earth oxides, viz., by heating the nitrate in a porcelain 
crucible. The crystals of zinc oxide form beautiful hemimorphous 
pyramids belonging to the hexagonal system. They are white or 
slightly yellow in colour, and have brilliant surfaces. The sp. gr. of 
zinc oxide in this condition is 5°782 at 15°, and the corresponding 
specific volume is 14009. R. R. 


Preparation of Violet Ultramarine. By Zurutner (Chem. 
Centr., 1878, 320).—The following methods depend upon the intro- 
duction of hydroxyl into ordinary ultramarine blues or greens :— 
(1.) Chlorine is passed over ultramarine at 300°, or ultramarine is 
treated with sulphuric anhydride and the mass warmed with water, 
with alkaline carbonates, or with caustic alkalis. (2.) The hydroxyl 
derivative is obtained directly by treating blue or green ultramarine 
with chlorine and steam at 160—180°. (3.) Mixtures of salts are 
used, which, when heated, split up into halogens, nitrogen, &c. By 
heating blue ultramarine with such mixtures, e.g., with sodium nitrate 
and ammonium chloride in a crucible, violet-ultramarine hydroxide is 
at once obtained, respectively violet-ultramarinamide if ammonium 
salts are present. (4.) Blue ultramarine is exposed to the action of an 
acid at 160—180°, to an oxidizing agent, and water. (5.) A solution of 
calcium and magnesium chlorides is added to ultramarine, and the 
whole heated in a crucible. (6.) By the action of steam and nitric or 
hydrochloric acids on blue ultramarine. D. B. 


Preparation of the Double Carbonate of Uranium and Am- 
monium, and Separation of Iron. and Uranium. By E. Burcksir 
(J. Pharm. Chim. [4], xxvii, 347—349).—The double carbonate, 
[(U,02)0.CO.], [N.H¢.02.C,0,], was first prepared by Péligot, and 
afterwards examined by Ebelmen (Ann. Chim. Phys..[3], 44 and 206). 
The author prepares it by the following process:—Solutions of ura- 
nium nitrate and ammonium sesquicarbonate containing free ammo- 
nium are mixed (ammonium sesquicarbonate 100, distilled water 400, 
and liquid ammonia 100 c.c.), The precipitate at first formed is 
dissolved in an excess of the ammonium mixture and then filtered. 
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The filtrate, when left to evaporate spontaneously, deposits the double 
carbonate in a short time. The composition of the crystals is the 
same as those prepared by Péligot and Ebelmen. When its aqueous 
solution is boiled it becomes turbid, and deposits yellow uranium 
hydrate, whilst ammonium carbonate is evolved. It is insoluble in 
alcohol and ether. The salt may also be prepared—like the double 
carbonate of uranium and potassium or sodium—by treating a uranium 
salt with an excess of a concentrated solution of ammonium sesqui- 
carbonate without free ammonia, filtering, and leaving the solution at 
a temperature of 50—60°, when the yellow crystals gradually form. 

In the separation of iron and uranium the author finds that the 
method based on the precipitation of the iron with ammonium car- 
bonate cannot be relied on, as after a short time the double carbonate 
of uranium and ammonium is deposited, and it is almost impossible to 
free the iron precipitate from it. The following method was found to 
‘give good results—it is given by H. Rose in his Traité d’Anaiyse 
(Juantitative :—The solution of iron and uranium as peroxides is pre- 
cipitated with ammonia; the precipitate ignited and weighed, then 
reduced in a current of hydrogen; and the iron finally dissolved out 
with dilute hydrochloric acid, precipitated with ammonia, and weighed. 

R. C. W. 


Manufacture of Ferromanganese and Volatility of Manga- 
nese. By P. Jorpan (Compt. rend., lxxxvi, 1374—1377).—By treat- 
ment of manganese ores in blast furnaces at St. Louis, near Marseilles, 


ferromanganese has been obtained containing as much as 87°4 per 
cent. of manganese, but when this amount is exceeded the alloy 
tarnishes on exposure to the air. An analysis of a sample is given 
which contained Mn, 84°96; Fe, 8:55; C, 5°70; Si, 0°66; S, 0°035; 
and P, 0°005. 

. Observations made at the above manufactory in the production of 
ferromanganese have made it very evident that manganese is volatile 
at the temperature of the furnaces. This conclusion has been further 
borne out by heating ferromanganese contained in a graphite crucible, 
ina furnace. The ferromanganese so treated was found to contain a 
‘smaller percentage of manganese, and the crucible was penetrated by 
oxide of manganese. P. PF. B. 


Chrome-Steel. By Boussincauut (Compt. rend., lxxxvi, 1303). 
—This is an abstract of a memoir which treats of the history of the 
discovery of chrome-steel and ferrochrome by Berthier in 1821, and 
of experiments showing that chromium does not by its union with 
pure iron produce a steel. An account is also given of the production 
of this compound, of its properties, and the methods of analysing it. 

r. oe 


ORGANIC CHEMISTRY. 
Organic Chemistry. 


Action of Aqueous Vapour on Hydrocarbons at a Red Heat. 
By J. Coguitui0N (Compt. rend., xxxvi, 1197—1200).—Dry methane 
and ethylene are decomposed into carbon and hydrogen by passing over 
a red-hot spiral of palladium wire, twice the volume of the original gas 
being formed. In presence of moisture, the carbon of the hydrocarbon 
unites with the oxygen of the aqueous vapours, forming carbon 
monoxide, and hydrogen is liberated; the gaseous products in this 
case occupy four times the volume of the original gas, e.g.— 


CH, + H.0 = CO + 3H:. 


When a hydrocarbon, mixed with a limited supply of oxygen, is 
passed over red-hot palladium, hydrogen, carbon monoxide and di- 
oxide, and water are formed. The amount of carbon monoxide 
increases and the dioxide diminishes as the supply of oxygen is 
decreased. 

By increasing the quantity of hydrocarbon the reaction may be 
made to take place in two stages— 


1. 2CH, + 30, = CO, + CO + H, + 3H,0. 
2. CH, + H,O = CO + 3H. 


These experiments explain the action of aqueous vapour on hydro- 
carbons in the blast furnace. W. C. W. 


New Method of Preparing Normal Dimethyl-ethylene. By 
Le Bet and Greene (Bull. Soc. Chim. [2], xxix, 306—309).—The 
authors have obtained this substance from butylic alcohol in the fol- 
lowing manner :—500 grams of zinc chloride were placed in a flask 
raised to a high temperature, and butylic alcohol was added drop by 
drop, the gas furnished by the reaction being passed through con- 
densing tubes charged with H,SO, mixed with half its volume of 
water, which retained the greater part of the isodimethyl-ethylene. 
On leaving this washer, but still containing some isodimethyl-ethylene, 
the gas was received into dry bromine which had been distilled frac- 
tionally at least four times. The mixed bromides were fractionated 
into three parts, distilling at 145—152°, 152—154°, and 154—160° 
respectively. The last formed three-fifths of the whole, scarcely any- 
thing remaining behind at 160°, so that ethyl-vinyl, whose bromide 
boils at 166°, is not formed in the reaction. The fraction boiling at 
154—160° contains the bromide CH;.CHBr.CHBr.CH; (boiling point 
156°), but it is impossible to “separate it completely from the bromide 
CH.Br.CBr(CHs)2, which boils at 148°. 

In order to obtain dimethyl-ethylene, CH;.CH—CH.CH,, in a pure 
state, the bromide was treated with sodium. The reaction is excessively 
violent and requires special precautions. The resulting gas was passed 
through a washer containing 1 vol. H,SO, + 4 vol. H,O, and then 
into two large globes containing concentrated hydriodic acid, where 
it slowly formed secondary butylic iodide (boiling point 118—121°). 
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Two normal butylenes are known, dimethyl-ethylene and ethyl- 
vinyl, each forming the same iodide. It was interesting to ascertain 
whether these iodides would yield the butylenes from which they were 
prepared. 

The dimethyl-ethylene bromide yielded an iodide boiling at 118— 
121°, and a bromide boiling at 156—158°. 

The ethyl-vinyl bromide treated in the same way also gave an 
iodide boiling at 118—121°, which was subsequently converted into 
the bromide (boiling point 156—160°). The bromide boiling at 166° 
was not reproduced. F. J. L. 


Action of Boron Fluoride on Certain Classes of Organic 
Compounds. By F.Lanpoupn (Compt. rend., Ixxxvi, 1463).—The 
author’s experiments lead him to announce as a general law that 
boron fluoride combines in definite proportions, equivalent for equiva- 
lent, with aldehydes, acetones, and carbonyls. The combination is 
attended by a considerable disengagement of heat. Fluoboracetone 
is an orange-coloured liquid which boils at 130—140°. Fluobor- 
ethylene, C.H;.BF,, is decomposed by water with formation of a 
liquor boiling at about 10°, and probably fluorethane, C,H;F. 

R. R. 

Formation of Melamine from Guanidine. By M. Nencx1 
(J. pr. Chem. [2], xvii, 235—237).—When guanidine carbonate is 
dissolved in a little hot water, mixed with an equal weight of phenol, 
and then heated on a water-bath, carbon dioxide escapes. If after the 
cessation of the escape of the carbon dioxide, the mixture is heated on 
a sand-bath, the temperature gradually rises with evaporation of water 
up to 140°, ammonia then begins to be given off, and this goes on up 
to the boiling point of phenol, but it is most convenient to heat it for 
half an hour at 160°. When the mass thus obtained is dissolved in 
hot water and filtered, melamine crystallises out on cooling. 

This method of formation of melamine may be explained either by 
supposing that the guanidine passes into cyanamide, with evolution of 
ammonia, and that the latter becomes condensed to melamine, or that 
three molecules of guanidine pass directly into melamine— 


[(NH,)2—C—NH]; => C,N.¢He + 3NH3. 


This reaction would be perfectly analogous to the conversion of 
urea into cyanuric acid. The author has endeavoured, but unsuccess- 
fully, to prepare a derivative of guanidine corresponding with biuret. 
A new sulphate of melamine has been obtained as follows :—When 
melamine is dissolved by warming it with dilute sulphuric acid in 
excess, a sulphate crystallises out on cooling in long needles of the 
composition (C;N,H,),SO,H, + 2H,O. If this salt is dissolved in 
the necessary quantity of warm sulphuric acid diluted with two to 
four times its bulk of water, short well-formed rhombic prisms of an 
acid salt are obtained which consists of C;N,H,SO,H2. This salt is 
decomposed by water and passes into the neutral one. G. T. A. 


Boron Compounds. By C. Counctser (Deut. Chem. Ges. Ber., 
xi, 1106—1109).— Ethylene borate, B(O.C,H,.OH);, is formed by 
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passing gaseous boron chloride through ethylene glycol; the reaction 
is completed by adding excess of liquid boron chloride. The borate is 
insoluble in absolute ether, but it dissolves slowly in chloroform. 
From this solution it is deposited as a yellowish-white crystalline mass, 
consisting of microscopic plates; it melts at 161°7°. Although it is 
incombustible, it imparts a green colour to a gas flame. It is decom- 
posed by water or by moist air, forming boric acid and glycol. 

Isopropyl borate, obtained by heating isopropyl alcohol and boric 
anhydride at 120°, is a mobile liquid, boiling at 140°. The difference 
between the boiling points of two boric ethers is three times the dif- 
ference between the corresponding alcohols, e.g., ethyl alcohol, b. p. 
78°; normal propyl alcohol, 96°5°; difference = 18°5. Ethyl borate, 
119°; normal propyl borate, 174°5°; difference = 3 x 18°5°. 

The product of the action of secondary octyl alcohol on boric 
anhydride decomposes on distillation in vacuo or in hydrogen. When 
distilled in air, it splits up into methylhexylketone and boric anhy- 
dride. 

Borozxytrichloride, BOC|;, obtained as a bye-product in the prepara- 
tion of boron chloride, is a yellowish-green liquid, which decomposes 
on heating into boric chloride, chlorine, and boric anhydride. With 
water it forms boric and hydrochloric acids and chlorine. 

vw. G W. 

Glycollide. By J. H. Norton and J. Tonerniak (Compt. rend., 
Ixxxvi, 1832—1335).—The authors find that the unsatisfactory yield 
and the impurity of glycollide obtained by Kekulé’s method, viz., by 
heating potassium chloracetate, is to be explained by the fact that the 
chloracetate retains some water of crystallisation, which afterwards 
hydrates the glycollide, and thus forms glycollic acid. To obtain a 
completely anhydrous salt, an alcoholic solution of chloracetic acid is 
added to a solution of sodium in 15 times its weight of dry alcohol ; 
the anhydrous chloracetate separates out as a white precipitate, which, 
after being pressed and dried at 100°, is gradually heated to 150°, and 
kept at that temperature for some time (two days). The product is 
freed from potassium chloride by boiling and washing with water. 
Glycollide so obtained is a light white powder, possessing an insipid 
taste, and does not redden blue litmus paper. It melts at 220° (Des- 
saignes gave 180°). Hot nitrobenzene dissolves a small quantity, which 
is deposited on cooling. 

Ethylamine reacts with glycollide to form glycol-ethylamine, iden- 
tical with the body obtained by the action of ethylamine on glycollic 
ether (Heintz). 

Glycol-phenylamine is obtained by dissolving glycollide in aniline 
heated to 130°, and purifying the product by crystallisation from hot 
water. On cooling, it separates in tufts of long prismatic needles, 
which melt at 108°. By the spontaneous evaporation of the aqueous 
solution, it is obtained in large clino-rhombic prisms, which melt at 
92°. The composition of glycol-phenylamine is expressed by the 
formula, C;H;.NH.CO.CH..OH. Alcohol, ether, chloroform, &c., dis- 
solve it easily. It dissolves silver oxide, and is decomposed by potash 
into aniline and potassium glycollate. 

In a foot-note the authors state that they have, without success, 
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attempted to obtain glyconitril from glycollamide. They also recom- 
mend, as a substitute for phosphoric anhydride in such reactions, the 
‘use of quick-lime, which they find gives a better yield. ~ em 


Decomposition of Propyl-glycol at High Temperatures. By 
EK. Linnemann (Liebig’s Annalen, excii, 61—65).—The author has 
previously shown (Annalen, clxi, 58) that monobromo- and mono- 
chloropropylene, as well as propylene bromide, at high temperatures 
in presence of water, gives acetone, whilst propylene chloride gives 
in addition propaldehyde. Nevolé (Compt. rend., July 17, 1876) has 
also proved that isobutyl-glycol by similar treatment gives isobutyl- 
aldehyde. The author now finds that propyl-glycol, when dissolved 
in 20 times its weight of water and heated with a trace of hydro- 
chloric acid in sealed tubes for two hours at 215—220°, is par- 
tially decomposed, nothing but propaldehyde being formed. Thus :— 
CH;.CH(OH).CH,.OH — CH;.CH,.COH -+ H,0. 

This decomposition depends to a very great extent on the amount 
of pressure in the tubes. The best results were obtained with tubes 
25 centimeters long and 1 centimeter wide, filled two-thirds with the 
mixture of glycol and water, 1 to 2 drops of hydrochloric acid being 
added to the contents of every four tubes. In the case of propylene 
chloride, when it is heated with water, it first yields monochloro- 
propylene and propyl-glycol, the latter being subsequently converted 
into propaldehyde, and the former into acetone. Thus :— 


CH;.CCI—CH, + H.O = CH;.CO.CH; + HCl. 


Propylene bromide gives only monobromo-propylene and no propyl- 
_ glycol, so that the ultimate product is acetone. 


Ethylvinyl Oxide. By J. Wisticenus (Ivebig’s Annaien, excii, 
106—128).—In order to prepare ethylvinyl ether, small pieces of 
sodium are from time to time dropped into a retort containing 
chloracetal, which is heated at 130—140° by means of an oil-bath, and 
the vapours which distil over are passed through a condenser, and 
collected in a receiver surrounded by ice. The ethylvinyl oxide and 
unaltered chloracetal, of which the distillate is composed, can easily 
be separated by fractional distillation. The residue in the retort con- 
sists of sodium chloride and ethylate, and of ethenyltriethylate. The 
last-mentioned substance owes its origin to a secondary reaction, viz., 
to the action of sodium ethylate on ethenyltrichloride, which is formed 
. when chloracetal comes in contact with sodium ethylate at high tem- 
peratures. The following equation represents the change which 
occurs :— 


pNaCl + bNaOC;H, + (a—b)CH,Cl.CH(0C,H,).0C,H; = 
(b + c)NaCl + (b—c)NaOC,H; + 
(a—b—c)CH,Cl.CH(0C,H,).0C.H,; + 
CH,(OC,H,).CH(OC,H;).0C,Hs. 


Ethylvinyl oxide, CH,—CH.OC,H;, is a colourless mobile liquid, 
boiling at 35°5°, and burning with a luminous flame. Its sp. gr. is 
0°7625 at 14°5° compared with water at 17°5°. Chlorine gas, diluted 
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with twice its volume of carbonic anhydride, is completely absorbed 
by well-cooled ethylvinyl oxide, dichlorethyl oxide, C,H.Cl,O (b. p. 
147°) being formed, CH,—CH.OC.H; + Cl, = CH,Cl.CHCLOC,H: 
this was confirmed by its conversion into chloracetal by treatment with 
sodium ethylate. The corresponding dibromethyl oxide, C,H,Br,0, is 
obtained by gradually adding a solution of bromine in carbon bisul- 
phide to a mixture of carbon bisulphide and ethylvinyl oxide. The 
crude product cannot be purified by distillation, as it decomposes on 
boiling. Dibromethyl oxide decomposes slowly at the ordinary tem- 
perature, and is easily converted into bromacetal (b. p. 171°) by treat- 
ment with sodium ethylate. 

The action of iodine on ethylvinyl oxide does not yield di-iodoethyl 
oxide, but appears to form an oxidised polymeride of ethylvinyl 
oxide. 

Dilute sulphuric acid splits up ethylvinyl oxide sharply into alde- 
hyde and ethyl alcohol. Water acts in a similar way, even at the 
ordinary temperature, but very slowly. W. C. W. 


Derivatives of Milk Sugar. By H. Fupaxowsk1 (Deut. Chem. 
Ges. Ber., xi, 1069—1076).—By the action of dilute sulphuric acid on 
milk-sugar, lactoglucose and galactose are formed (Ber., ix, 42), the 
former yielding gluconic acid on oxidation, and the latter mucic acid. 
Air-dried lactoglucose melts at 70—71°, but when dried at 100° it 
melts at 152—135°. It resembles grape sugar in its reducing pro- 
perties; 1 molecule of lactoglucose reducing 5 molecules of copper 
sulphate. Galactose crystallises in anhydrous prisms, which are fre- 
quently grouped together, forming granular nodules; 1 part of 
galactose is soluble in 167 parts of 85 per cent. alcohol at 20°. The 
melting point of the air-dried substance is 118—120°; that dried at 
100° melts at 142—-144°. It is a less energetic reducing agent than 
grape sugar, 1 molecule reducing only 4 molecules of copper sulphate. 
Pentacetylgalactose, C,H;(C2H;0);0,, formed by the action of acetic 
anhydride on galactose, is a pale gum-like substance, soluble in alcohol, 
and precipitated from its alcoholic solution by water. It softens at 
62°, and melts at 66—67°. The corresponding lactoglucose compound 
softens at 47° and melts at 51°. Galactose forms with baryta the 
compound 4(C,H,,0,)Ba,.BaO. By the action of 2 parts of nitric 
acid, sp. gr. 1°4, on milk sugar, 13°01 per cent. of mucic acid (dried at 
100°) is obtained. Galactose under similar treatment yields 49°35 
per cent. of mucic acid: hence the author concludes that 26°36 per 
cent. of milk sugar consists of galactose. 

Both lactose and galactose form crystalline compounds with sodium 
chloride. Galactose is not completely precipitated by a dilute solution 
of lead acetate in presence of ammonia, but it is completely preci- 
pitated from an alcoholic solution by alcoholic potash. Its behaviour 
with ammoniacal silver nitrate, basic bismuth nitrate, indigo solution, 
and dilute solution of picric acid, is identical with that of glucose. 

The sugar existing in small quantity in the muscles of the heart of 
a freshly-killed ox does not appear to yield mucic acid on oxidation. 
No mucic acid is formed by treating with nitric acid the sugar ob- 
tained by digesting linseed emulsion with artificial gastric juice (an 
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extract of the mucous membrane of a pig’s stomach in glycerin) 
containing 0°37 per cent. of free hydrochloric acid. 

The sugars produced when arabic acid is subjected to similar 
treatment, yield oxalic but no mucic acid. 

By digesting arabin in water containing 0°26 per cent. of hydro- 
chloric acid, 2 per cent. of sugar is formed; but if pepsin is added to 
the mixture, the amount of sugar increases to 3°17 per cent. The 
action of the pancreas ferment on arabin is not analogous to that of 
pepsin. By oxidising a cold alkaline or hot neutral solution of dulcite 
with potassium permanganate, an optically inactive substance is 
formed, which is very soluble in alcohol, and resembles the glucoses 
in its reducing properites. It is easily decomposed by an alkaline 
solution of potassium permanganate. W. C. W. 


Action of Potassium Hydrate on Quercite. By L. Prunizr 
(Compt. rend., Ixxxvi, 1460—1462).—Quercite, when heated with solu- 
tion of potash, is progressively attacked as the solution becomes more 
concentrated and the temperature higher, the action being marked at 
200—250°. The products are quinone, pyrogallic acid, oxalic acid, 
and possibly malonie acid, CsH,Ox. R. R. 


Starch. By Muscuuus and GruBER (Compt. rend., Ixxxvi, 1459 
—1460).—Under the influence of dilute boiling sulphuric acid or of 
diastase, the following different substances are produced from starch :— 

1. Soluble Starch.—This substance is insoluble in water at 50—60°. 
It is coloured wine-red by iodine when it is in aqueous solution, and 
blue when it is in the solid state. Dried in the air with excess of 
iodine, it assumes violet, yellow, or brown tints. Its rotatory power is 
[a] = + 218°, and its reducing power is 6. 

2. Erythrodertrin, which constitutes half of the dextrin of com- 
merce, always strikes a red colour with iodine, whether it be solid or 
in solution. It is never insoluble in water. The smallest quantity of 
diastase easily attacks soluble starch as erythrodextrin. 

3. Achroodeatrin a, is not coloured by iodine. Rotatory power 
[a] = + 210°; reducing power, 12. Partially convertible into sugar 
by diastase, but less easily than soluble starch or erythrodextrin. 

‘4. Achroodextrin B, not attacked by diastase at least during the first 
24 hours. Rotatory power [a] = + 190°; reducing power, 12. 

5. Achroodextrin y; not attacked by disastase at all; changed into 
glucose by boiling with dilute sulphuric acid for several hours. Rota- 
tory power [a] = + 150; reducing power, 28. 

6. Maltose (CxH2O, + H.0); attacked with difficulty by fer- 
mentable diastase. Rotatory power [a] = + 150°; reducing power, 
66. 

7. Glucose (CsH,.0, + H.O); fermentable. Rotatory power [a] = 
+ 56°; reducing power, 100. 

The authors regard starch as a polysaccharide of the formula 
2(Cy2H2 0.0), in which the exact value of n, which apparently is not less 
than 5 or 6, remains to be determined. Under the influence of 
diastatic ferments and of dilute acids, this hydrate of carbon by suc- 
cessive stages takes up water and breaks up into maltose and a new 
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dextrin of successively smaller molecular weight ; 1 becomes less for 
each stage, until the production of the achroodextrin y, which is pro- 
bably transformed into maltose by simple hydration, and the maltose 
in its turn takes up water and splits up, thus :— 


C,2H201 + H,.O — 2(C,Hi20¢). R. R. 


Direct Conversion of Isobutyl Iodide into Trimethyl- 
carbinylamine. By B. Brauner (Liebig’s Annalen, excii, 65—80). 
—Several years ago Linnemann pointed ont (Annalen, clxii, 19) that 
trimethylcarbinylamine is produced by the action of isobutyl iodide on 
silver cyanate. Subsequently, however, Hofmann, on repeating the 
experiment, obtained chiefly isobutylamine, and not trimethylcar- 
binylamine. In order to clear up these conflicting results, the author 
has, under Linnemann’s directions, re-investigated the above reaction. 

The isobutyl iodide employed was purified with very great care. It 
boiled at 120° (corr.) under a pressure of 760 mm.; its specific 
gravity at 0° = 1°6401 and at 20° = 1°6050; its coefficient of expansion 
for 1° between 9 and 20° = 0°0110. One hundred grams of the iodide 
were treated for 4 hours at 70—80° with 84 grams of dry silver 
cyanate in a flask, provided with a reversed condenser. Each 46 grams 
of the dry mass thus obtained was heated with 30 grams of finely- 
powdered potash, and the resulting ammoniacal vapours passed into 
hydrochloric acid: a small quantity of gas was simultaneously evolved, 
whilst a little oily substance collected in the acid. After separation of 
the oil, the hydrochloric acid solution was found to consist chiefly of 
the hydrochlorides of trimethylcarbinylamine and ammonia, besides 
some isobutylamine. The free trimethylearbinylamine agreed in all 
respects with that previously obtained by Linnemann. It boiled at 
46°°4 (corr.) ; its specific gravity at 0° = 0°7155, and at 15° = 0°7004; 
its coefficient of expansion from 0° to 15° = 0°00142; its vapour density 
likewise agreed with the calculated value. 

The salts of the base are quite distinct from those of isobutylamine. 

Trimethylearbinylamine hydrochloride had the same properties as 
those previously described by Linnemann. It melts at 270—280°, 
whilst the corresponding salt of isobutylamine melts at 160°. 

The double platinum salt is a bright orange-yellow powder, crys- 
tallising from water in sword-shaped prisms. It is rather difficultly 
soluble in cold alcohol, but easily soluble in hot, from which solution it 
crystallises only after long standing in beautiful monoclinic prisms of 
the combination, 0P,0Pm, Pm, +P. The corresponding salt of 
isobutylamine crystallises in microscopic rhombic plates. The sul- 
phates, nitrates, and oxalates of the two bases were also made and com- 
pared. The author explains the formation of trimethylcarbinylamine 
by the above reaction as follows :—The isobutyl iodide acts first on the 
silver cyanate to form silver iodide, cyanic acid, and isobutylene. The 
isobutylene goes off as a gas, whilst the cyanic acid unites with another 
molecule of silver cyanate to form an “acid dicyanate of silver,” 
which in turn acts on another molecule of isobutyl iodide, with pro- 
duction of silver iodide and an acid dicyanate of trimethylcarbinol, 
and this latter when heated with potash gives ammonia and trimethyl- 
carbinylamine. Thus :— 
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AgH(NCO),. 


II. AgH(NCO), + (CH,),.CH.CH,I = AgI + C(CH;,)3.H(NCO,). 


III. C(CH;)s.H(NCO), + 4KHO = 2K,CO, + NH, + 
C.(CH;)3-NH. 


These equations are confirmed by a number of stoichiometrical deter- 
minations. . T. C. 


Trimethylglyceramine. By Hawnriot (Compt. rend., |xxxvi, 
1335—1336).—This body is obtained by heating monochlorhydrin 
with commercial trimethylamine, until the odour of the latter is no 
longer perceptible. To this liquid, a concentrated solution of platinum 
chloride is added, and on standing, ammonium-platinum chloride 
_ separates out; the filtrate from this, when evaporated, yields a crys- 

talline mass, whilst the mother-liquor contains an uncrystallisable body, 
which is precipitated by alcohol, and appears to be the chloroplatinate 
of monomethylglyceramine. The crystalline mass, purified by pressure 
_ and crystallisation, yields orange-coloured tables, apparently belonging 
to the orthorhombic system. These crystals, the platinum salt of 
trimethylglyceramine, {(C;H,O.)(CH;),;NCl}.PtCh, are soluble in 
cold and hot water; the aqueous solution is not decomposed on boiling. 
They are insoluble in alcohol, and lose hydrochloric acid on exposure 
in a vacuum. 

The chloroplatinate, heated with sulphuretted hydrogen, yields the 


hydrochloride of the base as a colourless syrupy liquid, which yields the 
corresponding hydrate when treated with silver oxide. |e eS 


Ethylic Guanidine-Carbonate. By M. Nencxt (J. pr. Chem., 
[2], xvii, 237—239).—When guanidine is brought into contact with 
chlorocarbonic ether, the temperature rises, and ethylic guanidine- 
dicarbonate and guanidine chloride are formed. Ethylic guanidine- 
dicarbonate, heated in a closed tube at 100° with alcoholic ammonia, 
yields a base to which the author formerly (Ber., 1874, p. 1589) 
assigned the formula CsNsH,.O,, and the name guanoline. This body, 
from an analysis of the nitrate, is now found not to have the double 
formula, but the simple one, C,N;H,O,. This is also the empirical for- 
mula of guanidine-monocarbonic ether, HN—C(NH,).NH.COOC,H;, 
and the author has no doubt that guanoline is this ether. These 
results compared with those of Bassler (J. pr. Chem. [2], xvi, 125) on 
the behaviour of chlorocarbonic ether to cyanamide show that a re- 
markable agreement exists between guanidine and cyanamide in their 
behaviour to reagents; and this would indicate a similarity in the 
molecular structure of the two bodies. G. T. A. 


Maxwell Simpson’s Syntheses of Acrolein from Diiod- 
acetone. By O. V6LKER (Ivebig’s Annalen, excii, 89—105).— 
Symmetrical diiodacetone, CH2I.CO.CH.I.— A mixture of iodine 
trichloride and acetone, in the proportion of 1 mol. of the former to 
2 of the latter, is heated over a lamp with 20 volumes of water until 
the temperature reaches 66°; it is then quickly cooled and left at rest 
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for 12 hours, when a heavy oil separates out, which possesses a very 
penetrating odour, and attacks the eyes and mucous membrane power- 
fully. After decanting the supernatant liquid, the oil is exposed to 
the air in shallow vessels for several weeks, when it in great part 
volatilises, but deposits crystals of the diiodacetone, which are purified 
by recrystallisation from alcohol. The crude oil contains, in addition 
to diiodacetuone, iodine monochloride, moniodo- and monochloracetone. 
Its formation probably takes place according to the following equa- 
tion :— 


3ICl, + 4C;H.O = IC] + 5HCl + C;H,I,0 + 3C;H,Cl0. 


Pure diiodacetone crystallises in white needles (m. p. 62°) which 
are soluble in benzene, ether, and acetone, and sparingly soluble in 
cold alcohol, chloroform, and carbon bisulphide. The skin is burnt 
when brought in contact with this substance, and the eyes and mucous 
membrane are attacked by its vapour. Diiodacetone begins to decom- 
pose at 120°, giving off vapours of iodine and hydriodic acid. The 
constitution of this substance is shown to be CH.I.CO.CH,I, since 
it can be formed by the action of potassium iodide on symmetrical 
dichloracetone, CH,C1.CO.CH,Cl. Moreover, when acted on by silver 
chloride, it yields symmetrical dichloracetone. The density of the 
vapour of dichloracetone was found to be 63°5; this shows that 
Barbaglia’s hypothesis (Ber., vii, 469) that this body is bimolecular is 
incorrect. 

Maxwell Simpson states in The Laboratory, that acrolein is formed 
by treating diiodacetone with silver cyanide; the author, however, 
finds that no trace of this body is produced, either by the action of 
silver cyanide or oxide, or of mercuric oxide, on diiodacetone. With 
mercurous iodide in presence of water it yielded acetone. Dibrom- 
acetone, C;H,OBr., prepared by the action of silver bromide on diiod- 
acetone, or by boiling dichloracetone with potassium bromide, melts 
at 24°, and is readily soluble in ether and carbon bisulphide, and is 
therefore quite distinct from acrolein bromide, C;H,Br.0, which melts 
at 66°, and is insoluble in carbon bisulphide. Ww. @ WwW. 


An Improved Mode of Preparing Substituted Acetoacetic 
Ethers. By M. Conran and L. Limpacnu (Lvebig’s Annalen, excii, 
153—160).—Instead of allowing the sodium to act on a mixture of 
benzene and acetoacetic ether, the sodium is dissolved in absolute 
alcohol, and the ethylic acetoacetate added to the solution: for 
example, in order to prepare ethylic ethyl-acetoacetate, 32°5 grams of 
ethylic acetoacetate are added to a solution of 5°7 grams of sodium in 
70 grams of absolute alcohol, and 40 grams of ethyl iodide are 
gradually brought into the mixture. After heating in a flask provided 
with an upright condenser until the liquid ceases to have an alkaline 
reaction, most of the alcohol is distilled off, and the oily layer in the 
flask is dried over potassium carbonate and distilled: 32°5 grams of 
ethylic ethyl-acetoacetate, boiling at 190—196°, were obtained. The 
ethylic ethyl-acetoacetate may be easily converted into ethylic diethy]- 
acetoacetate in a similar manner. Te prepare ethylic acetosuccinate, 
ethyl monochloracetate is added to the mixture of sodium ethylate and 
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ethylic acetoacetate. An alcoholic solution of potash may be substituted 
for the sodium ethylate, but the results obtained are not so satisfactory. 
The advantages of this process are that it yields very pure products ; 
as bye-products are not formed ; the substituted ethers are obtained in 
a state of purity, and need not, therefore, be extracted from their 
alcoholic solution in order to study the products of their decomposition 
by alcoholic potash. 

Ethylic acetomalonate cannot be prepared by this method. 

W. C. W. 

Ethylic «-@G-Dimethylacetosuccinate and Symmetrical Di- 
methylsuccinic Acid. By F. HarprmutnH (Liebig’s Annalen, excii, 
142—146).—Ethylic a-B-dimethylacetosuccinate, 


CH;.CO.C(CH;) (COOC.H;).CH(CH;).COOC.H,, 


_ prepared by dissolving sodium in a-ethylic 6-methylacetosuccinate 

diluted with an equal volume of benzene, and heating the mixture 
with methyl iodide for two hours in a flask connected with an upright 
condenser, is an oily liquid boiling at 270—272°, with a sp. gr. of 1°057 
at 27°. This ether is decomposed by boiling with alcoholic potash, 
forming symmetrical dimethylsuccinic acid, acetic, and carbonic acids, 
and a ketonic acid, which boils between 210° and 220°, and is probably 
acetopentylic acid, C;H,.0s. 

Symmetrical dimethylsuccinie acid, 


CH,.CH(COOH).CH(CH,).COOH, 


is a crystalline mass melting at 165—167°. W. C. W. 


Ethylic a-Ethylacetosuccinate and a-Ethylsuccinic Acid. By 
C. Huccensere (Liebig’s Annalen, excii, 146—152).—Ethyl iodide 
readily acts on ethylic sodacetosuccinate mixed with benzene, forming 
ethylic a-ethylacetosuccinate, which is a colourless liquid boiling at 
263—265°. Unlike the corresponding 6-ether, sodium has no action 
on this substance even at 100°. 

Ethylic «-ethylacetosuccinate is decomposed on boiling with 
alcoholic potash, splitting up into 6-acetopentylic, 

CH;.CO.CH(C,H;).CH,.COOH, 
a-ethylsuccinic, and acetic acids. 

a-Ethylsuccinic acid, C,H;.CH(COOH).CH,.COOH, erystallises in 
white non-deliquescent prisms (m. p. 98°) which are very soluble in 
water, alcohol, and ether. The potassium, sodium, and barium salts 
of this acid do not crystallise. 

Calcium ethylsuccinate, CsH,CaO, + 2H20, forms colourless prisms: 
the silver salt is precipitated as a white powder on adding barium 
ethylsuccinate to silver nitrate. The ethylic salt of this acid, C,oH:sO,, 
boils at 222—225°. W. C. W. 


Action of Potassium Iodide on @-Dibromopropionic Acid. 
By V. v. Zorta (Liebig’s Annalen, excii, 102—105).—On boiling 
8-dibromopropionic acid with an aqueous solution of potassium iodide, 
acrylic acid and free iodine are formed, but no iodine addition-product 
of acrylic acid is obtained. Ww. C. W. 
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Compounds of Pyroracemic Acid with the Sulphites of the 
Alkalis and Alkaline Earths. By C. CLewine (J. pr. Chem. [2], 
xvii, 241—266).—The author’s object is to show that pyroracemic acid 
is the lowest of the ketonic acids, and may be written as CH;.CO.COOH. 

This view is supported by the fact that pyroracemic acid splits up 
very easily into formic and acetic acids, a point in which it resembles 
acetone. It also forms a number of salts with sulphites of the alkalis 
and alkaline earths such as C;H,O;.HSO;Na; C,;H,O;.HSO,;K; 
CsH,O,Ca + 4(C;H;0;.Ca.HSO,).24H.0; 2(C,;H;0;.Sr.S0O,H).5H,0 ; 
C;H;0;.Ba.HSO;, &c. These salts are all tolerably stable, and re- 
semble each other in character. Pyroracemic acid also forms crys- 
talline compounds with neutral sodium and potassium sulphites, 
C,H,KO;.HSO,K + H.O, C,;H,Na0,.HSO,Na + HO and 2[C;H;NaQ3. 
HSO;Na]| + H.0; but it is not homologous with glyoxylic acid, since, 
although it yields lactic acid by the action of nascent hydrogen, no 
malonic acid is formed on oxidation, but, among other products, oxalic 
acid. The following papers are referred to: Annalen, cxxvi, 145 and 
229; exxvii, 336; clxxii, 262; exliv, 352; clii, 268; Deut. Chem. Ges. 
Ber., 1874, 596. G. FT. A. 


Easy Method of Preparing Trichlorethylidenelactic Ether. 
By M. Nencxi (J. pr. Chem. [2], xvii, 239—249).—This.is done by 
heating chloral hydrate with the equivalent quantity of syrupy lactic 
acid on a water-bath, and adding about as much concentrated sulphuric 
acid by weight as that of the chloral employed. On addition of water, 


the ether separates as a heavy oil. It is freed from sulphuric acid by 


washing and drying over calcium chloride. Ae 


Synthesis of Pyrotartaric Acid by means of Ethylic <- 
Methylacetosuccinate. By G. Kressner (Liebig’s Annalen, cxcii, 
135—141).—Ethylic «-methylacetosuccinate, formed by the action of 
methyl iodide on a solution of ethylic sodacetosuccinate in benzene, 
is an oily liquid boiling at 263°, and having a sp. gr. of 1:067. On 
boiling with alcoholic potash, it splits up, yielding the potassium salts 
of acetic and methylsuccinic acids. 

The methylsuccinic acid, C;H,O,, prepared from the pure silver 
salts, forms white crystals (m. p. 111°5°) soluble in water and in ether, 
and is identical with pyrotartaric acid. W. C. W. 


Synthesis of Glutaric and a-Methylglutaric Acids. By J. 
Wis ticenusand L. Limpacn (Liebig’s Annalen, excii, 128—135).— 
Ethylacetoglutarate is formed by the action of 1 mol. of ethyl 8-iodo- 
propionate on a solution of 1 atom of sodiam in 1 mol. of ethylaceto- 
acetate diluted with an equal volume of benzene. The reaction begins 
at the ordinary temperature, and is completed by heating at 100° in a 
flask provided with an upright condenser. The mixture is shaken u 
with water, and the oily liquid which separates is dried and distilled. 
Ethylic acetoglutarate, C,,H,.0;, boils at 271—272°, and has a sp. gr. 
of 1:0505 at 14° compared with water at 17°5°. 

By saponifying this substance with alcoholic potash, decomposing 
the potassium salt thus obtained with dilute sulphuric acid, and ex- 
tracting with ether, a mixture of acetic and glutaric acids is obtained. 

372 
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The acetic acid distils over when this mixture is heated to 130° in an 
oil-bath, leaving the glutaric acid, C;H,O,, in the form of a thick 
syrup, which solidifies on cooling to a crystalline mass, identical in 
every respect with the glutaric acid obtained by the action of hy- 
driodic acid on trimethene cyanide. 

Ethylic a-methylglutarate, prepared by the action of ethylic methy]- 
sodacetoacetate on $-ethylic iodopropionate, boils at 280—281°, and 
has a sp. gr. of 1°043 at 20° compared with water at 17°5°. Its 
formation may be represented thus :— 


CH;.CO.CNa(CH,).CO.0C,H,; + ICH».CH,.COOC,H; = Nal + 
CH,.C0.C(CH;) (CH;.CH;.COOC,H;).COOC,H;. 


By saponification with alcoholic potash the potassium salt of a-methyl- 
glutaric acid, CH;.CH(COOH).CH,.CH;.COOH, is obtained. The 
acid is a crystalline body (m. p. 76°) very soluble in water, alcohol, 
and ether. The zinc salt is an amorphous mass, soluble in water and 
alcohol; the silver salt, C,H,Ag.O,, is an amorphous white powder. 
W. C. W. 

Carbocomenic Acid and the Ether of Carbogallic Acid. 
By E. Drecuset and H. Moéuter (J. pr. Chem. [2], xvii, 1683— 
164).—When a solution of ethyl-comenic acid in absolute alcohol is 
mixed with a similar solution of one molecule of sodium alcoholate, a 
yellow, apparently amorphous precipitate is thrown down, which on 
addition of a molecule of chlorocarbonic ether and digestion on the 
water-bath, becomes white. This is filtered off, the solution evapo- 
rated, and the residue crystallised from hot water. 

The crystals consist of fine white silky needles and plates which 
dissolve with difficulty in cold water, but are readily taken up by 
alcohol and ether, and melt at 87° (uncorrected). This compound is 
isomeric with diethylmeconic acid (m. p. 110°), and on saponification, 
which takes place with facility, the corresponding acid itself splits up 
into carbonic and comenic acids. If the latter is dibasic and sodium 
ethyleomenate is C,H,Q0(COOC.H;)(COONa), the new compound is 
C,H,0(COOC,H;)(COO.COOC,H;). Apparently this ether is the first 
representative of a new series of ethereal salts, which may be pre- 
pared in a similar manner. Carbogallic ether, which has been ob- 
tained, crystallises in small white needles, is easily soluble in alcohol, 
less readily in ether: its melting point is 116°5° (uncorrected). 

G. T. A. 

Artificial Malic Acid from Fumarie Acid. By F. Luioyp 
(Liebig’s Annalen, excii, 80—89).—By the following process 60 parts 
of malic acid can be obtained from 100 parts of fumaric acid. A 
mixture of 1 part of fumaric acid, 4 of caustic soda, and 40 of water 
is heated at 100° ina closed metallic vessel for 100 hours. When the 
reaction is complete, the quantity of sodium carbonate and hydrate in 
the product is determined by titration, and sufficient sulphuric acid is 
added to set free almost all the malic acid. After evaporating the 
mixture to dryness, and treating the residue with ether to dissolve out 
the fumaric and malic acids, the crystalline mass, which remains on 
distilling off the ether, is broken up and exposed to a moist atmos- 
phere: the malic acid then deliquesces, and the fumaric acid remains 
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undissolved. Artificial malic acid, purified by recrystallisation, forms 
a hard white crust composed of microscopic crystals. It is deli- 
quescent, but does not absorb water so rapidly as natural malic acid ; 
its solution is optically inactive. The acid melts at 132—136°, begins 
to decompose at 178°, and at 200° splits up into water and fumaric 
acid, but not a trace of malic acid is formed. The following salts 
were prepared : 

C,H,CaO, and C,H,CaO, + H.O precipitated by boiling a mixture 
of the malic acid and lime-water, are less soluble in cold than in hot 
water. The acid calcium malate, C,H,'Ca0;.C,H,O; + H.O, is formed 
by dissolving the neutral salt in aqueous malic acid, but it does not 
separate out, on the addition of nitric acid, to neutral calcium malate. 
Lead and silver malates are sparingly soluble amorphous powders ; 
sodium and copper malates do not crystallise; the zinc and barium 
salts can be obtained in the crystalline form, but the acid ammonium 
malate is the only salt which really crystallises well. 

This artificial malic acid differs in its properties from natural opti- 
cally active malic acid, also from Kekulé’s optically inactive acid from 
monobromosuccinic. acid (Annalen, cxvii, 120), but it resembles in 
certain respects the acid which Pasteur obtained from optically inac- 
tive aspartic acid (Annalen, lxxxii, 324). The author points out that 
the isomerism of these acids cannot be expressed by means of the 
ordinary structural formule, although it can be clearly explained by 
van t’Hoff’s symbols. Ww. C. W. 


Ammoniacal Citrates. By E. Lanprin (Compt. rend., lxxxvi, 
1336—1338).—The author has investigated the cause of the solubility 
of certain oxides and metallic citrates in ammonium citrate. Calcium 
oxide or precipitated calcium carbonate both decompose ammonium 
citrate, forming tricalcic citrate, which is soluble in ammonium citrate. 
Strontia and baryta behave in exactly the same manner. In the case 
of magnesia, however, a double salt is formed, soluble in water, and 
slightly soluble in alcohol. By evaporating its aqueous solution over 
sulphuric acid, crystals having the composition (C,;H;0;).(NH,),Mg + 
2H.0 are obtained. 

Gelatinous alumina boiled with ammonium citrate forms a double 
salt, and ferric oxide yields a similar compound crystallising in yellow 
crystals containing 6 mols. of water; these become brown on 
exposure to the air. 

Hydrates of cobalt and nickel decompose citrate of ammonia, yield- 
ing double salts, having the composition (C.H;0;).(NH),M” + 4H,0. 

Manganese carbonate yields an anhydrous salt (CsH;O;).(NH,),Mn, 
whilst copper carbonate gives one of thecomposition (CsH,0,).(NH,).Cu 
+ H,0. ee 


Action of Bromine on Pyromucic Acid. By P. Tényizs 
(Deut. Chem. Ges. Ber., xi, 1085—1088).—Tetrabromide of ethyl 
pyromucate, C;H;Br,0;.C,Hs, is prepared by exposing ethyl pyromucate 
to an atmosphere of dry bromine vapour for 12 hours at the ordinary 
temperature ; the product is treated with a small quantity of liquid 
bromine ; and the excess of bromine is removed by means of sulphurous 
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acid. This body is deposited from its solution in chloroform in 
colourless crystals which melt at 46—48°, and decompose at a higher 
temperature. It is converted into ethyl pyromucate by the action of 
sodium amalgam. 

Pyromucic acid tetrabromide, formed by the action of dry bromine 
vapour on pyromucic acid, is a white crystalline body, easily soluble 
in alcohol and ether, sparingly so in chloroform and petroleum ether. 
It contains four atoms of bromine in addition to the elements of 
BrHC CHBr 

! 


7. ' 
BrHC—O—CBr.COOH 
insoluble in cold water, and is decomposed by hot water, with 
evolution of carbonic and hydrobromic acids. By the action of reducing 
agents pyromucic acid is formed, but on oxidation with chromic acid 
dibromo-succinic acid is obtained. The tetrabromide melts at 
159—160° with decomposition, bromine and hydrobromic acid escape, 
and needle-shaped crystals of a new acid (m.p. 180°) sublime. 

Dibromo-pyromucic acid, C;H,Br,O3, is prepared by the action of 
solution of potash on the tetrabromide. It crystallises in colourless 
scales, which melt at 184—186°, and at a higher temperature sublime 
without decomposition. W. C. W. 


It is 


pyromucic acid, and has the formula 


Synthesis of Cyanacetyl-ureas and Murexoine. By E. 
Mo coer (Bull. Soc. Chim. [2], xxix, 5831—535).—In order to prepare 
acetylmalonic anhydride the author endeavoured to obtain acid silver 
malonate by the action of equivalent quantities of silver nitrate and 
acid sodium malonate on each other. Neutral silver malonate, how- 
ever, was always obtained, which, when treated with acetyl chloride, 
did not give the required result. 

Neutral sodium malonate was obtained by treating the acid sodium 
salt with sodium bicarbonate in a ‘desiccator over lime; on addirg 
alcohol to the aqueous solution of the product, the neutral salt 
separated out in crystals, CH.(COONa), + H,0. It loses water at 
130°. It is slowly attacked by acetyl chloride, yielding a red mass, 
but no malonic anhydride. By the action of PC]; on malonic acid 
malony! chloride, COC].CH,.COCI, is formed, but cannot be separated 
from the phosphorus oxychloride. If potassium ethyl malonate be 
distilled with POC]; a mixture of ethyl malonate and potassium 
malonate is obtained— 


2C,H,;0.CO.CH,.COOK = C.H;0.CO.CH,.COOC.H; + (COOK). 


Cyanacetic acid is not attacked by acetyl chloride, but on treating it 
with phosphorus pentachloride, cyanacetyl chloride is formed, and 
on addition of carbon bisulphide, separates out as a colourless liquid. 
This slowly undergoes polymerisation, being converted into a dark- 
coloured solid mass. When heated with urea, it yields cyanacetylurea, 
CN.CH,.CO.NH.CO.NH;. This compound is soluble in alcohol, from 
which it crystallises in needles, whilst the aqueous solution yields 
plates. It melts between 200 and 210°, decomposing at the same 
time. When saponified, the molecule is always broken up, and urea 
is formed. 
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Cyanacetyldimethylurea, CN.CH,.CO.N(CH;).CO.NH.(CH;), is ob- 
tained by the action of cyanacetyl chloride on dimethylurea; it is very 
stable, and can be heated to 260° without decomposing. When treated 
with nitric acid, cyanacetyldimethylurea yields a reddish-purple com- 
pound, which loses its colour when the aqueous solution is heated, or 
when treated with potash. It appears to be Rochleder’s murexoine (a 
derivative of theine) or an analogous compound. L. T. O’S. 


Chlorodinitrocymene, Bromodinitrocymene, and so-called 
Solid Nitrocymene. By E. v. Gzericutren (Deut. Chem. Ges. Ber., 
xi, 1091—1093).—An oily liquid (probably a chloronitrocymene) is 
formed on cautiously adding chlorocymene (m. p. 214°) to nitric acid, 
sp. gr. 1°5, and pouring the crude product into water ; but on treating 
the chlorocymene with a mixture of equal parts of fuming nitric and 
sulphuric acids, a mixture of an oily compound with crystals of dinitro- 
chlorocymene, ©,Hi(NO,),Cl, is obtained. This body crystallises in 
yellowish-white monoclinic prisms (m.p. 108—109°), which dissolve 
‘ readily in hot, but sparingly in cold alcohol. It is isomeric with 
Ladenburg’s dinitrochlorocymene (m.p.100—101°) from dinitrothymol, 
and is CH;: Cl=1: 2. 

Dinitrobromocymene prepared from bromocymene (m.p. 228—229°) 
resembles the dinitrochlorocymene in its mode of preparation and in 
its properties. . 

The author has previously pointed out (Ber., x, 1251) that, by the 
action of cold concentrated sulphuric acid on the so-called “solid 
nitrocymene”’ (m.p. 124°) he obtained paratoluic acid (m.p. 177°), and 
not nitro-cymenesulphonic acid, as stated by Fittica. He now finds 
that this so-called nitrocymene dissolves in boiling potash, and on the 
addition of dilute sulphuric acid to the solution, paratoluic acid is pre- 
cipitated. The fact that this compound contains only 4°5 per cent. of 
hydrogen instead of 7:2 shows that it is not a nitrocymene. 
W. C. W. 

Compounds of Cobalt Chloride with Aniline. By EK. Lipp- 
MANN and VoORTMANN (Deut. Chem. Ges. Ber., xi, 1069).—When an 
alcoholic solution of cobalt chloride is added to aniline, a pale red 
precipitate separates out, which has the composition, 2C,H,N + CoCl, 
+ 2C,.H,O. On heating this substance at 100° its colour changes to 
blue, the compound 2C,H,;N + CoCl, being formed. 

This blue salt can also be obtained in glistening blue needles by 
heating together anhydrous cobalt chloride and aniline, and recrystal- 
lising the crude product from absolute alcohol. W. Cc. W. 


Preparation of Dimethylaniline from Trimethylphenyl- 
ammonium Iodide. By N. F. Merritt (J. pr. Chem. [2], xvii, 
286—287).—The perfectly dry iodide is distilled in a stream of dry 
hydrochloric acid gas, when the following decomposition takes place— 


C.H;(CH;);N1 + HCl = C,H;(CH;),.N.HC! + CHsI. 


If two receivers are used it is possible with practice to collect the 
two bodies separately, the first receiver being kept moderately cool, 
the second well cooled. G. T 
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Amidines and Thiamidines of Monobasic Organic Acids. 
By A. Berntusen (Liebig’s Annalen, cxcii, 1—60).—In two earlier 
communications (Annalen, clxxxiv, 290—3821, this Journal, 1877, i,616) 
the author has described the thiamide of phenylacetic acid, and the 
amidines of monobasic organic acids. It was there shown that ami- 
dines of the form— 


R/(NH,)C—NH, or R'(NH,)C—NR’, or R(NHR’)C—NH, 


can be obtained by the action of amine bases, both on thiamides and 
on nitrils of monobasic acids. The author has not been able to 
obtain doubly substituted amidines R(NHR”)C—NR’, with a con- 
stitution similar to those described eleven years ago by Hofmann (Zeit. f. 
Chem., 1866, 161), by the direct addition of the nitrils and secondary 
amine bases, for by this method amidines of the form R(NR’R')C—NH, 
are produced isomeric with those obtained by Hofmann. 

Benzenylisodiphenylamidine, C.H;[N(CeHs)2.|C—-NH (Deut. Chem. 
Ges. Ber., x, 1235). This substance, formed by the action of benzo- 
nitril on diphenylamine hydrochloride at 180°, crystallises in rhombic 
prisms or tables (m.p. 112°), which are extremely soluble in benzene 
and alcohol, and moderately in warm ether. It is a powerful base, 
absorbing carbonic acid from the air. With concentrated sulphuric 
and a drop of nitric acid it shows no diphenylamine reaction at the 
ordinary temperature, but on boiling gives a violet-blue coloration. 
It differs, therefore, in all respects from the isomeric base obtained by 
Hofman (m.p. 144°), which is neutral, and only moderately soluble in 
alcohol and benzene. 

The hydrochloride crystallises in prisms or needles, melting with 
decomposition at 223°. It is very easily soluble in water and alcohol, 
but scarcely soluble in ether. The platinum salt is a yellow powder. 

The nitrate is rather difficultly soluble in water and alcohol, and 
crystallises in large transparent prisms (m.p. about 115°). 

The thiocyanate, obtained as a bye-product, by the action of carbon 
bisulphide on benzenylisodiphenylamidine, crystallises in colourless 
prisms (m.p. 203°), which are difficultly soluble in cold water, but 
somewhat more soluble in hot benzene. 

The acid and neutral oxalates are neither of them characteristic 
bodies. 

On heating benzenylisodiphenylamidine in a flask provided with a 
reversed condenser, it splits up directly into benzonitril and dipheny!- 
amine. 

Benzodiphenylamide or diphenylbenzamide, C >H;.CO.N(C.Hs)2, is 
obtained by heating benzenylisodiphenylamidine with water and a 
little hydrochloric acid at 180° for some hours. It crystallises in 
colourless rhombic needles (m.p. 176°), which on heating with con- 
centrated sulphuric acid and alcohol, yield ethyl benzoate and 
diphenylamine. This substance, already prepared by Hofmann 
(Annalen, cxxii, 160), can also be obtained from benzoic chloride and 
diphenylamine. It is but little soluble in ether, cold alcohol, or cold 
water, but more easily in hot alcohol. Its formation from benzenyl- 
isodiphenylamidine confirms the above constitution for the latter 


body. 
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Benzenylisodiphenyl-methylamidine, CsHs[N(CoH;)2]C—N(CH;). The 
iodide of this body is obtained by the action of methyliodide on 
benzenylisodiphenylamidine. The free base forms a colourless syrup. 
The hydrochloride, iodide, and nitrate are amorphous substances. 
The platinum salt is a bright yellow precipitate, which on addition of 
alcohol changes te a viscous mass. 

Benzenylisodiphenylnitrosamidine, C.H;[N(C.H;).]C—N—N—O. 
The author has attempted to obtain this body by the action of ethyl 
nitrite on the free base in the cold. By this method he obtained a 
substance consisting of yellowish-white crystals, which on fusing with 
potassic hydrate showed Liebermann’s phenolsulphonic acid reaction, 
so that it probably consisted of the desired product. It does not dis- 
solve in dilute acids, but dissolves in alcohol and ether. It melts at 
168°. The author has, however, not: yet completed the investigation 
of this body. 

Base OyH\,N. As already described (Ber., x, 1237), benzonitril, 
when heated with diphenylamine hydrochloride at 230—250°, gives 
the base C,,H,,N instead of the amidine C,,H,N2. This substance 
has a neutral reaction; it is easily soluble in benzene, moderately 
soluble in ether, and but little soluble in hot or cold alcohol. It crys- 
tallises from benzene in large yellowish prisms, which quickly dis- 
integrate in contact with the air. They contain 1 mol. of “ benzene 
of crystallisation,” thus—C,,H,;5N + C;Hs. Specimens free from ben- 
zene melt at 183°. With concentrated nitric acid the base gives a 
nitro-product, but is not acted on by acetyl chloride or chromic acid, 
nor by distillation over soda-lime. The hydrochloride forms garnet- 
coloured prismatic needles, which are insoluble in cold water, and 
melt above 220°. The composition of the platinum salt shows that the 
base is mono-acid. The nitrate is decomposed by pure water, but may 
be crystallised from water containing a little free nitric acid. The 
author has not been able as yet to make out the constitution of this 
" base. 

Ethenylisodiphenylamidine, CH;[N(C,H;)2.|C—-NH. This is ob- 
tained by heating acetonitril with diphenylamine hydrochloride at 
140—150°. It crystallises with difficulty in monoclinic prisms 
(m.p. 63°), is strongly basic, and very easily soluble in cold alcohol, 
whilst the isomeric ethenyldiphenylamidine melts at 132°, is neutral, 
and only moderately soluble in cold alcohol. The hydrochloride is 
very easily soluble in water. The platinum salt is a deep yellow non- 
crystalline powder. The sulphate and nitrate are very easily soluble 
resinous masses; the thiocyanate is somewhat less soluble, and crys- 
tallises well. 

By heating acetonitril with diphenylamine hydrochloride at 200° 
ammonia is evolved, and the base C,,H,,N is obtained. 


The author has previously shown (Ber., x, 1238) that substituted 
thiamides are produced by the action of sulphuretted hydrogen on 
substituted amidines. Thus, when benzenylmonophenylamidine is 
exposed at 120—130° to the action of a slow current of the gas, 
benzothiamide, C,H,;.CS.NH, (m.p. 116°), and _benzothianilide, 
C.H;.CS.NHC,H; (m.p. 98°), are formed, the latter of which is 
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identical with that obtained by Leo (Ber., ix, 1216) by the action of 
sulphuretted hydrogen on C,H;.CCINC.H;. These facts show that 
the reaction may take place simultaneously in two different directions, 
thus :— 


I. C.H.(NH.C.H,)C—NH + H,S = C.H;.CS.NH(C,H;) + NBs. 
II. C,H,(NH.C,H;)C—NH + H,S = C,H;.CS.NH, + NH,(C,H,). 


a-Benzenyldiphenylamidine treated in a similar manner gives benzo- 
thianilide and aniline, thus: 


C,H;(NH.C,H;) C—N( C.H;) + H.S = C.Hs. CS.NH(C,H;) + NH,.C.H;, 


whilst benzenylisodiphenylamidine (m.p. 112°) by the same reaction 
yields benzothiamide, diphenylamine, ammonia, and a new thiamide, 
viz., benzodiphenylthiamide, thus :— 


I. C.H;[ N(C.H;)2]C—NH + H.S = C;H;.CS.NH, + NH(C,Hs)2. 
II. CsH,{[N(C.H;)2]C—NH + H,S = C,H;.CS.N(C,H;)2 + Ns. 


Benzodiphenylthiamide is insoluble in cold water, and only diffi- 
cultly soluble in cold alcohol. It crystallises from benzene in dark- 
yellow crystals (m.p. 150°). 

Formothianilide, H.CS.NH(C,H;), is obtained by the action of sul- 
phuretted hydrogen on methenyldiphenylamidine. It crystallises 
from dilute alcohol in brilliant yellow plates, melting at 134° with de- 
composition. Hofmann has previously prepared the same substance 
by the action of sulphuretted hydrogen on phenylcarbonylamine (Ber., 
x, 1095, 1238). Ethenyl-diphenylamidine in a similar manner yields 
aniline, and probably acetothianilide. 

By heating the amidines with carbon bisulphide at 100—120° a 
thiocyanogen-compound and a substituted thiamide are obtained; in 
this way benzenylmonophenylamidine gives benzothianilide and 
benzenylmonophenylamidine thiocyanate, thus :— 


2C,H;(NH.C,H;)C—NH’ + CS, = C.H;.CS.NH(C,H;) + 
C,;H,,.N2.CNSH. 


Under similar circumstances benzenyldiphenylamidine gives benzo- 
thianilide and phenylthiocarbimide— 


C,.H;(NH.C,H;)C—N(C,H;) + C8, => C,H;.NCS + 
C.Hs.CS.NH(C,Hs), 


whilst benzenylisodiphenylamidine and carbon bisulphide yield ben- 
zenylisodiphenylamidine thiocyanate and benzodiphenylthiamide— 


C.H;.CS.N(C.H,)». 


The former of these bodies crystallises from a mixture of alcohol and 
benzene in dark-yellow prisms (m.p. 151°). 

In a similar manner the author has prepared acetodiphenylthiamide 
from ethenylisodiphenylamidine. It melts at 111°, is easily soluble in 
ether, benzene, and alcohol, and but little soluble in water. 

Acetothiamide, CH;.CS.NH2, is obtained by the repeated action of 
sulphuretted hydrogen on acetonitrile. It is very easily soluble in 


~ 
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water and in alcohol, but less so in ether. It melts at 108°, and is com- 
pletely decomposed by gentle warming with acids or alkalis. With 
iodine and silver nitrate it behaves like phenyl-aceto-thiamide, sulphur, 
and silver sulphide respectively being precipitated. Mercuric chloride 
with excess of acetothiamide gives a white precipitate crystallising in 
needles, which on warming are decomposed, yielding mercuric sul- 
phide ; with excess of mercuric chloride the precipitate is amorphous, 
and is not changed on warming. On treatment with zinc and hydro- 
chloric acid, acetothiamide evolves sulphuretted hydrogen. 

The author next describes the action of nascent hydrogen on 
thiamides, an account of which has already appeared in this Journal 
(1877, ii, 88, from Ber., x, 36). 

Phenylacetothiamide combines directly with ethyl bromide and 
methyl iodide to form the compounds, C;H,NS.CH,I, m.p. 139°, and 
CgN,NS.C.H;Br, which latter forms white or yellow easily decom- 
posible needles, m.p. 130°. 

Phenylacetothiamide likewise combines with benzaldehyde with 
elimination of water, forming a viscid oil, which gives with platinum 
chloride a brownish-yellow precipitate. ao 


Rosaniline. By E. and O. Fiscuer (Deut. Chem. Ges. Ber., xi, 
1079—1082).—By oxidising a glacial acetic acid solution of trinitro- 
triphenylmethane with chromic acid, a white crystalline trinitro-car- 
binol, Ci)H,2(NO,);0H (m. p. 171—172°), is formed, which on treat- 
ment with zinc-dust yields pararosaniline, and finally leucaniline. This 
shows that rosaniline is either triamido-tripheny] carbinol or an anhy- 
dride of that body. The formula for pararosaniline is— 


NH 
NH:,.C,H, >c¢ ” 


NH..C.H, Hy 


The triphenylmethane derivative, C.;H,N2, prepared from benzal- 
dehyde and dimethylaniline (Ber., x, 1624) yields, on oxidation, 
formic aldehyde and a green colouring matter belonging to the rosani- 
line group. 

The diazo-compound of hydrocyanopararosaniline forms a well 
crystallised chloride, sparingly soluble inalcohol. It is decomposed by 
boiling with alcohol; nitrogen and aldehyde are given off, and a non- 
nitrogenous acid and an indifferent nitrogenous compound are formed. 
The latter is perhaps triphenylmethane cyanide. WwW. C. W. 


Aniline Black. By R. Nierzx1 (Deut. Chem. Ges. Ber., xi, 1093— 
1102).—The author ascribes to aniline black the formula CjH2sN,, to 
its hydrochloride, CsH.;N;.2HCl, and he represents the formation of 
the blue compound, C.H..N; (Ber., ix, 1168), by treating aniline black 
with aniline, by the following equation :— 


CyH.;N; aa C,H,N a CrsHooN; + NH. 


_ Aniline black yields a pale grey acetyl-compound, CyH,;N;(C.H;0), 
insoluble in aniline and in concentrated sulphuric acid. 
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The bluish-violet base, with which crude aniline black is always 
mixed, can be prepared by the oxidation of orthotoluidine salts. Its 
empirical formula is C;H;N, and it is soluble in chloroform, in alcohol, 
and in aniline. The addition of an acid to the chloroform solution 
throws down a green salt. Paratoluidine does not yield analogous 
compounds. 

By the reduction of aniline black with tin and hydrochloric acid, or 
with concentrated hydriodic acid and phosphorus, a resinous product is 
formed, from which, after treatment with alcohol, ether extracts para- 
diamidobenzene and diamidodiphenylamine, NH,.C,;H,.NH.C,Hy.NH:. 
The bases are separated by the sparing solubility of diamidodiphenyl- 
amine sulphate in cold water. 

Diamidodiphenylamine is deposited from a hot aqueous solution in 
colourless feathery scales (m. p. 155°), which redden on exposure to 
the air. Its acetyl compound, C,.H,,N;(C.H;O)., forms colourless 
needles (m. p. 239°), soluble in alcohol and glacial acetic acid, spa- 
ringly soluble in water. The salts of diamidodiphenylamine are all 
very soluble in water. Its sulphate, suspended in water and treated 
with nitrous acid, dissolves entirely, being converted into a diazo- 
compound. The sulphate separated in the crystalline state by the addi- 
tion of alcohol and ether is easily soluble. This sulphate when boiled 
with alcohol was easily decomposed, yielding diphenylamine. 

The aniline black which is not turned green by acids, and which is 
prepared by treating ordinary aniline black with potassium dichro- 
mate, contains 8 per cent. of CrO;, and the author considers it to be 
merely the chromate of the aniline black. W. C. W. 


Synthesis of Benzoic, Benzene-sulphinic, and Benzoyl- 
benzoic Acids. By C.F riupet and J. M. Crarrs (Compt. rend., 
Ixxxvi, 1368—1371).—The authors find that benzoic acid is produced 
in small quantity on passing a current of perfectly dry carbonic acid 
gas through a mixture of aluminium chloride and benzene heated 
nearly to the boiling point of the latter. This reaction is attended by 
the evolution of hydrochloric acid, and is explained by the following 
equations :— 


C,;H;Al,Cl,; + CO, = C,H;.CO,.A1,Cl,. 
C.H;.CO,.Al,Cl; + H,O = C;H;.COOH + Al,Cl;(OH), 


the compound C,H;Al,Cl; playing a part analogous to sodium ethyl in 
Wanklyn’s synthesis of sodium propionate. 

Sulphurous anhydride passed into a mixture of benzene and alumi- 
nium chloride acts much more energetically, giving rise to an analo- 
gous compound, benzene-sulphinic acid, C,H;.SO.H. In a similar 
manner phthalic anhydride reacts on benzene in presence of aluminium 
chloride, yielding f or orthobenzoylbenzoic acid, CsH;.CO.C,Hy.COOH ; 
whilst with acetic anhydride benzene yields acetophenone as fol- 


lows :— 
C.H, + (C,H;0).0 = C,H;.CO.CH; + C.H;,0.0H. » 
Pr. P. B. 
Ethereal Oil of Thymus Serpyllum. By E. Burt (Arch. 
Pharm. [3], xii, 485—489).—Properties of the Oil.—Golden yellow, 
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neutral, levorotatory ; a column of 100 mm. = 20°4° in the sodium 
light. 

Fractional Distillation.—The oil began to boil at 180°, the tempera- 
ture rising very rapidly to 350°. The following portions were collected 
separately. 


(1.) 180—204°, very mobile, bright yellow. 

(2.) 204—220°, the same, still brighter yellow. 
(3.) 220—350°, less mobile, darker yellow. 

(4.) Above 350°, still less mobile, greenish-yellow. 


Finally a thick liquid oil came over, probably a decomposition-pro- 
duct. The following deviations were obtained :— 


(1.) A column 50 mm. long ..... —4°5° 
wee —5'2° 

—4°9° 

—2°9° 

A few drops of water which were distilled over with the oil showed 
an acid reaction. 

Acid obtained by Distillation —All the fractions were shaken up re- 
peatedly with water, the acid water was neutralised with baryta- 
water, evaporated, and finally placed over sulphuric acid. The syrupy 
liquid solidified to a crystalline mass. The acid by analysis of the sil- 
ver salt gave results agreeing with the formula of argentic acetate, a 
very small quantity of an acid higher than acetic acid being also 
present. 

With potassium bisulphite no. crystalline compounds could be 
formed. 

Phenols.—By treating the above fractions with potash solution, 
acidifying with sulphuric acid, and shaking up with ether, &c., in the 
usual way, an oil was ultimately obtained which was completely 
soluble in potash. Its boiling point was not constant. The following 
two oils were separated. By treating the oil with potash, agitating 
the alkaline solution with ether, and distilling, a colourless, strongly 
refracting oil was obtained, similar in smell to thymene, solidifying at 
—10°. Its weak alcoholic solution gave with ferric chloride a yel- 
lowish-green colour. By acidifying the aqueous alkaline solution and 
shaking it with ether, a few drops of an oil were obtained by distilla- 
tion, which had a yellow colour, and gave an intense brownish-violet 
coloration with ferric chloride. About 3 per cent. of the former oil 
was found in wild thyme oil. 

Sulpho-acids of the Colowrless Phenol.—By treating a portion of the 
colourless phenol body with an equal weight of concentrated sulphuric 
acid at 60°, a red crystalline mass was obtained, similar in properties 
to the sulphonic acid obtained from thymol under the same conditions. 
The potash salt forms a colourless transparent mass, showing no indi- 
cations of crystallisation : the lead salt was less amorphous, while the 
corresponding salts of thymol crystallise very readily. The charac- 
teristic blue coloration which salts of thymol-sulphonic acid give with 
ferric chloride was noticed with the above salts. 

Quinone Bodies.—By distilling the lead and the potassium salt of the 
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sulphonic acid with peroxide of manganese and sulphuric acid, a yellow 
crystalline body came over with the water, which was insoluble in the 
latter, and had a melting point of 45°. 

In conclusion it is mentioned that the following plants are at present 
known to contain thymol as constituent in their ethereal oils :—Thymus 
vulgaris, L. (Neumann), Monarda didyma, L. (Brunn), Monarda punce- 
tata, L. (Arppe). Doveri examined in 1847 the crystallised portion of 
thymene, which Lallemand recognised as thymol. Stenhouse and 
Haines prepared thymol from Ammui copticum, L. (Phychotis ajowan, 
DC., and Phychotis coptica, DC.). D. B. 


Preparation of Quinone. By R. Nigerzxr1 (Deut. Chem. Ges. 
Ber., xi, 1102 —1104).—Powdered potassium dichromate is added to a 
cold mixture of 1 part of aniline, 8 of sulphuric acid, and 30 of water, 
until the precipitate of aniline black which is first formed redissolves, 
giving a brown solution. About 23 parts of potassium dichromate are 
required for this purpose: If the process is now interrupted by the addi- 
tion of a sulphite, hydroquinone is obtained, but in order to prepare 
the quinone it is necessary, after adding potassium dichromate (1 part) 
again, to leave the mixture at rest for some hours, and then heat it to 
35°. The quinone is extracted by agitation with ether, as by this 
means 68 per cent. of the theoretical yield of quinone is obtained, 
whilst it is comparatively small if the quinone is distilled off in a cur- 
rent of steam. Quinone separates out from the ethereal solution in 
golden scales, which generally contain traces of quinhydrone. The 
mother-liquor from the quinone may be worked up for hydroquinone. 


Toluquinone can be prepared from orthotoluidine by a similar pro- 
cess. WwW. C. W. 


Rosolic Acid and Rosaniline. By H. Caro and C. GrarsBe 
(Deut. Chem. Ges. Ber., xi, 1116—1123).—Aurin or pararosolic acid, 
prepared from phenol or from pararosaniline, is precipitated by hydro- 
chloric acid from a hot alkaline solution in reddish-yellow slender 
needles, which dissolve in the dilute boiling liquid, and separate out 
on cooling. Under similar conditions rosolic acid from rosaniline, 
C2ooH,,03, never forms needles, but it melts to green, metallic resinous 
drops, which slowly solidify. 

Triacetylleucorosolic acid melts at 148—149° ; triacetylaurin melts at 
138—139"; both compounds crystallise in long colourless prisms, 
which are insoluble in water, but dissolve sparingly in cold, and 
readily in hot alcohol and ether. 

Triacetylhydrocyanorosolic acid melts at 143°, and the corresponding 
aurin derivative, which crystallises in colourless prisms insoluble in 
water and sparingly soluble in alcohol, melts at 193—194°. 

The authors represent the composition of aurin, pararosaniline, and 
rosolic acid by the following formule :— 


O NH 

(C.H..OH).CC | (C.H..NH,):C€ | 

CoH, Ce, 
Aurin. Para-rosaniline. 
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H.C, _C.H,(CH,).0H ) 
| ec | or {(C.H..OH).CK | 
0” C,H,.OH C.H,(CH); 
Rosolic acid. 


The former of the two formule for rosolic acid is regarded as the 
more probable. The following equations represent (1) the formation 
of aurin from. phenol and oxalic acid, (2) the oxidation of a mixture 
of aniline and paratoluidine to pararosaniline, (3) the conversion of 
dimethylaniline to methyl violet, and (4) the formation of pararosani- 
line from triamidotriphenylmethane (leucopararosaniline). 


) 
(1.) CO, + 30,H,.0H = (CcHy.OH).CC 


6tt4 


NH 
(2.) CH;.C,H,.NH, +2C.H,.NH,+30=(C:H..NH;),CC | + 3H,0. 


6444 


HiCn /OH.N (CH): 


(CH)N” No.H..N(CH;): 


C,H,.NH, pau 
+ O = (CHEK | + H,O. 


6+44 


(3.) 83C.H,N(CH;). + 30 = 3H,0. 


H.N.H 
a) Nog 

. \ 
H C,H,.NH, 


The new formula explains why aurin yields a trioxy-derivative with 
hydrocyanic acid— 
NC 


O 
(CeH,.OH),C€ | +HCN= (C.Hy.0H).0¢ 
CoH C,H,.0H 


4 
Aurin forms with acetic anhydride the compound C,,H,,O;.(C,H;0)2.0, 
which crystallises in colourless plates (m. p. 159—160°).—It is in- 
soluble in water, sparingly soluble in cold, but freely in hot alcohol. 
This derivative decomposes easily, yielding aurin, e.g., from its solution 
in alcohol and caustic soda, hydrochloric acid precipitates aurin. A 
similar change is produced by cold strong sulphuric acid. —— 


Action of Bromine Water and of Nitrous Acid on Phenyl- 
Glycocine. By P. Scuweset (Deut. Chem. Ges. Ber., xi, 1131— 
1133).— Tribromophenyl-glycocine, NH(C,H,Br3).C H;. COOH, is formed 
by gradually adding bromine-water to a dilute aqueous solution of 
phenylglycocine until the white precipitate which is first obtained begins 
to turn yellow. It is soluble in boiling alcohol and glacial acetic acid. 

Nitrosophenylglycocine, N(NO)(C,H;).CH2.COOH, or 

N(C,H;)(C,H;0.).NO, 
separates out in long yellow needles when potassium nitrite is added to 
a solution of phenylglycocine in sulphuricacid. It is soluble in alcohol, 


ether, and in hot water, but the solutions decompose on boiling. It 
melts at 105° with decomposition. W. C. W. 
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Solubility of the three Oxybenzoic Acids and of Benzoic 
Acid in Water. By H. Ost (J. pr. Chem. [2], xvii, 228—234).— 
Strong litre flasks were filled with the hot solution of the acids, and 
after cooling were locsely closed and surrounded with ice for several 
days. After the deposition of the crystals the amount of acid in solu- 
tion was estimated by titration. The correct solubilities at 0° were 
found to be salicylic acid 1: 1050—1: 1100, benzoie acid 1 : 640, 
paroxybenzoic acid 1 : 580, oxybenzoic acid 1: 265. All four acids 
need much longer time for the complete deposition of crystals when 
the solutions are dilute than when they are concentrated. 

In the case of potassium nitrate and chlorate, and of sodium chloride, 
supersaturation was found to take place only to the most limited 
extent, and only in cases where the amount of crystals deposited was 
very small. According to Meyer (Ber., 1875, 850), a rapid and com- 
plete deposition of crystals can be obtained only by constant agitation 
of the hot solution until it becomes cool. G. F. A. 


Phenol-dicarbonic Acids and Oxytrimesic Acid. By H. Ost 
(J. pr. Chem. [2], xvii, 282—285).—Reimer states (Ber., x, 1563, and 
xi, $93) that he obtained, in addition to other acids, a second ((-) 
phenol-dicarbonic acid, by the introduction of the formyl group into 
phenol, and oxidation of the first formylated compound produced. He 
also states that the author’s oxytrimesic acid is a mixture of this 
8-phenol-dicarbonic with pure oxytrimesic acid. The author main- 
tains that his oxytrimesic acid is pure. He cannot obtain §-phenol- 
dicarbonic acid by the action of carbonic acid on phenol and sodium, 
unless some slight traces of a second acid found in the mother-liquor 
when purifying some oxytrimesic acid consisted of the body in ques- 
tion, nor has he been able to obtain an oxytrimesic acid which does 
not colour ferric salts. G. T. A. 


Synthesis of Phthalic Acid. By A. Guryarp (Bull. Soc. Chim. 
[2], xxix, 247—250).—It was known that oxygen easily unites with 
benzene to form phenol, and that phenol absorbs carbonic anhydride, 
forming salicylic acid. The author has discovered that salicylic acid 
in a similar manner combines with carbon monoxide to form phthalic 
acid. 

This synthesis may be effected in two ways. The first consists in 
heating a mixture of sulphuric acid and potassium ferrocyanide with 
salicylic acid, and when the reaction is ended, treating the resulting 
mass with ether, which extracts the phthalic acid ; the second, in 
heating a mixture of sulphuric acid and formic acid with salicylic acid 
until gas is no longer disengaged. The mass is extracted with ether, 
which on evaporation yields perfectly pure phthalic acid easily recog- 
nised and identical with the phthalic acid from naphthalene. 

Synthesis of Phthalic Acid from Resorcin and Carbon Monoxide.—The 
author finds that resorcin combines readily with carbon monoxide to 
form phthalic acid. But as an excess of resorcin is always present, 
the acid unites with it and forms fluorescein. The synthesis of 
phthalic acid and fluorescein are therefore realised simultaneously, 
nothing but fluorescein being obtained. 
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Synthesis of Phthalic Acid and Fluorescein from Salicylic Acid, 
Resorcin, and Oxalic Acid—When salicylic acid or resorcin is heated 
with oxalic acid and sulphuric acid, that is to say, with a mixture 
yielding carbonic acid and carbon monoxide simultaneously, neither 
phthalic acid nor fluorescein is formed. But when salicylic acid or 
resorcin is heated with a mixture of oxalic acid and glycerin, that is, 
with a mixture yielding carbon dioxide in the first phase of the opera- 
tion and carbon monoxide in the second, carbon dioxide is disengaged 
freely, and phthalic acid or fluorescein appears as soon as the mixture 
furnishes carbon monoxide. 

These syntheses prove that phthalic acid is the point of convergence 
of the benzene and naphthalene series, being derived from the one by 
construction, from the other by destruction. 

Synthesis of Phthalic Acid from Benzoic Acid.—Phthalic acid is easily 
transformed into benzoic acid; the reverse reaction is on the contrary 
very difficult to realise, although easily expressed by equation. How- 
ever, by heating cautiously a mixture of benzoic acid, bicarbonate of 
soda, and resorcin, and treating the resulting mass with water, a solu- 
tion is obtained presenting all che characteristics of fluorescein. 

Phthalic acid was also obtained by allowing a mixture of benzyl 
chloride, C;H,Cl, perchlorethane, C,Cl,, and nitric acid to stand for a 
long time. F. J. L. 


Tannin and Bitter Principle of Hops. By C. Erri (Dingl. 
polyt. J., ecxxviii, 354—357).—The substance named “ lupulo-tannic 
acid” (ibid., ecxxvii, 491) by the author does not precipitate gelatin ; 
if, however, it is dried at 120—130°, it changes from yellowish-white 
to red, loses water, and when dissolved in very dilute alcohol, precipi- 
tates gelatin completely just like ordinary tannin. 

On heating the yellowish alcoholic solution of the original tannin on 
the water-bath, it becomes red, and on evaporation, a dark red residue 
remains which also precipitates gelatin when again dissolved in 
dilute alcohol. The author calls this ‘ phlobaphen.” 

Analysis gives the same composition for this as for the red com- 
pound obtained by heating the lupulo-tannic acid at 120—130°, each 
having the formula CsHyO.;; and they may be supposed to result 
from the expulsion of a molecule of water from two molecules of tannic 
acid of the formula C2,HosOi¢. 

The coarsely powdered hop flowers are placed in an extraction appa- 
ratus, and after being freed from resin and bitter-principle as much 
as possible, the mass is extracted with 20 per cent. alcohol. On 
evaporating to a small bulk and cooling, a red precipitate of phloba- 
phen is formed: this is dissolved in 90 per cent. alcohol, evaporated 
to dryness, and heated to 120—130°. If it tastes bitter, the bitter 
principle may be removed by ether. Phlobaphen is easily soluble in 
alkalis, and is precipitated unchanged by dilute mineral acids. On 
boiling the freshly precipitated and not previously heated phlobaphen 
with dilute mineral acids it is decomposed, glucose and one molecule 
of water being split off. 

As the phlobaphen is easily prepared, is constant in composition, 
and precipitates gelatin solution completely, it may be estimated quan- 
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titatively like tannin, and may be used in standardising the solution 
employed. 

An ethereal extract of hop flowers contains, besides an essential oil, 
chlorophyll, a crystallised white and an amorphous brown resin, to 
which the bitter principle adheres. After driving off the ether, 90 per 
cent. alcohol dissolves brown resin and the bitter principle, which may 
be separated from each other by adding water as long as the resin con- 
tinues to be precipitated. Repeated solution in alcohol and dilution 
with water frees the resin from the bitter principle. The aqueous 
solution is evaporated in a vacuum over sulphuric acid, the amorphous 
residue dissolved in 90 per cent. alcohol, again evaporated, and so on 
repeatedly, until well-formed extremely bitter, colourless crystals are 
obtained. The crystals are completely soluble in water. These experi- 
ments oppose the idea that the “ bitter resin” of hops can be dis- 
solved in water only with the aid of sugar, tannic acid, gum, ethereal oil, 
&e. The brown amorphous resin and the bitter principle of hops are 
two fundamentally different substances. J 


Aromatic Hydantoins. By P. ScuwesBet (Deut. Chem. Ges. Ber., 
xi, 1128—1131).—Several bodies are produced, when equivalent 
quantities of urea and paratolyl-glycocol are fused together. Hot 
alcohol extracts from the fused product tolylhydantoic acid and mono- 
tolylearbamide, leaving tolylhydantoin and a crystalline substance (m. p. 
174°) undissolved. On evaporating the alcoholic extract, tolylhydan- 
toic acid, NH,,CO.N(C,H,).CH,.COOH, is obtained as a white powder, 
insoluble in cold water and cold alcohol, and sparingly soluble in boiling 
alcohol. It decomposes at 200° without melting, and is precipitated 
from its solution in ammonia by acids. On adding hydrochloric acid 
to the mother-liquor from the tolylhydantoic acid, the monotolylcarba- 
mide separates out. It is deposited from a solution in hot alcohol in 
silvery needles, which are insoluble in water and ammonia, and are not 
attacked by acids or alkalis. It is decomposed at 200°. It is not 
identical with Sell’s compound (Annalen, cxxvi, 158). Tolylhydantoin, 
co Ni .CO 

N(C,H;) 


>CH:2, crystallises in colourless needles (m. p. 210°) in- 
soluble in cold water but soluble in alcohol. W. C. W. 


Ammonia Derivatives of Isatin. By E. v. Sommaruaa (Deut. 
Chem. Ges. Ber., xi, 1082—1085).—This is a continuation of the 
author’s research on the action of ammonia*on isatin under pressure 
(Annalen, exc, 367—384). : 

Di-amido-isatin, CysH»N,O., forms the following salts; the hydro- 
chloride, CisHi2N,O02.HCIl, is a yellow powder, consisting of microscopic 
needles; the nitrate, Ci¢6Hi2N,O2..HNOs, resembles the preceding salt ; 
the sulphate, CisHi2N,O..H,SO,, crystallises in light yellow needles ; 
and the chromate, CjsHi:.N,O,.H,CrO,, is an orange coloured powder. 

The diamide is reduced by sodium-amalgam forming the compound, 
C,sH\3N;03, which is insoluble in water, but crystallises from alcohol 
in small colourless needles. The sodiwm derivative of this body, 
Ci«H,,NgN303, forms long colonrless needles very soluble in water 
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and the potassium compound, C,H,.KN;0;, crystallises in silvery 
needles. 

Oxydi-imido-di-amido-isatin, C\sHyN,O3, yields a nitroso-product, 
which has not yet been obtained in the pure state; it also forms a 
series of salts which are characterised by the intense bluish-red fluor- 
esence of their solutions. The nitrate, C,,sH,,N;O;.HNO;, and the sul- 
phate, C,.H,sN;O3.H,SO,, both crystallise in needles. On reduction 
with sodium amalgam, the following reaction takes place— 


C,.HyN.Os + 5H, = CisHieN,O, + H,0 + 2NH;. 


By oxidising the product of the reaction, which is possibly the diamide 
of hydriodic acid, with potassium dichromate and sulphuric acid, 
di-imido-hydrindin-carbonie acid, C;.H).N,O,, is obtained. 

Desoayimido-isatin yields an amorphous isomeride of mon-amidodi- 
hydro-isatin, when it is submitted to the action cf sodium amalgam : 
CisHiuN;0. + H,O = C,.H,;N;0;. The same reaction takes place when 
it is heated under pressure with water or an alkaline solution. 

W. C. W. 

Remarks on Violacein and Eupittone. By C. Lizpermann 
(Deut. Chem. Ges. Ber., xi, 1104—1106).—This paper is not of general 
scientific interest, being a correction of a statement by Griitzel as to 
the identity of the two substances. W. C. W. 


On the Volatile Oil of the Leaves of Myrcia acris. By G. F. 
H. MarKxoer (Pharm. J. Trans. [3], viii, 1005).—Bay leaves when dis- 
tilled with water, yield a heavy and a light oil: the light oil passing 
over in the first portion. It is believed that the heavy oil is identical 
with eugenic acid; it has a sp. gr. of 1°055 at 15°5°. 

The light oil, which is a clear colourless liquid, has a sp. gr. of *829 
at 25°, and of *8356 at 15°5°, and is believed to be a terpene. On dis- 
tilling these oils with water, a residue remains in the still, which is of 
a dark colour, and appears to be a resin formed by the oxidation of 
the eugenic acid. E. W. P. 


Researches on Essence of Valerian. By G. Bruytanrs 
(J. Pharm. Chim. [4], xxvii, 349—353).—The oil of valerian when 
fresh is slightly acid, the colour varies according to the kind of 
valerian used for its preparation: green when made from Valeriana 
sylvestris, and yellow when roots grown in a marshy ground are em- 
ployed in its manufacture. The fresh oil is without smell, but if left 
in contact with the air, it becomes resinous and acquires a foetid odour, 
owing to the formation of valeric acid. The oil varies according to 
the age of the root from which it is extracted; when prepared from 
old roots it is much more acid and contains more resin than that from 
fresh roots. 

The oil begins to boil at about 120°, but the temperature rapidly 
rises to 160°, when the distillation continues regularly to about 350°. 
A blackish resinous residue is left in the retort, having a strong smell 
of leather. When the oil is freshly prepared, it contains about 5 per 
cent. of this resinous substance. After a number of distillations (20), 
the following fractions were obtained :— 

3k 2 
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The first portion boiling between 155° and 165° 


» second “ - 205 ,, 210 
» third - s 220 ,, 225 
» fourth ~ ~ 230 ,, 235 
» fifth ‘is - 240 ,, 245 
» sixth - - 285 ,, 290 


Excepting the first and last fractions, the others were not obtained 
in a state of purity on account of the closeness of their boiling points, 
but nevertheless they were identified by their decomposition pro- 
ducts. 

The portion boiling at 155—165° contained a few drops of an acid 
body which was deposited on allowing the specimen to rest for some 
time, when it was collected, and a barium salt prepared from it. This 
salt on boiling with silver nitrate gave a black precipitate of metallic 
silver, and with lead acetate a white precipitate of formate of lead was 
produced. After boiling the barium salt with silver nitrate and filter- 
ing, the filtrate on cooling gave crystals yielding on analysis 58°02 per 
cent. of silver; this is fairly near the amount required (for formate), 
but might also indicate the presence of a mixture of acetic and valeric 
acids ; the author is inclined to regard the latter as the correct view. 
There was not sufficient material to make further experiments. 

The oily liquid—boiling from 155—165°—was distilled several times 
over sodium to free it from traces of substances containing oxygen, 
valerianic acid, &c. The vapour-density for CjHi, was: 136 calcu- 
lated, 138 found; the molecular weight 4°69 calculated, 4°76 found; 
the boiling point was 155—157°. After boiling for some hours with. 
iodine, a large quantity of hydriodic acid was evolved, with forma- 
tion of a hydrocarbon, C,;H\, methylpropylbenzene, identified by its 
oxidation-products, toluic and terephthalic acids. The terpene absorbs 
a large quantity of hydrochloric acid, giving a crystalline product. 


The author promises another communication on the subject. 
R. C. W. 


Cynanchol, By O. Hesse (Liebig’s Annalen, excii, 182—185). 
By a process of very careful fractional crystallisation from 93 per cent. 
alcohol, cynanchol was split up into two substances, for which the 
author proposes the names of cynanchocerin and cynanchin respectively. 
The former substance crystallises in needles, the latter in tabular 
forms. A table of the qualitative reactions of these two bodies, and 
also of echicerin and echitin, is annexed to the original paper. 

M. M. P. M. 

. Euphorbone. By O. Hesse (Liebig’s Annalen, excii, 193—195). 
—Euphorbone was obtained from euphorbium by extracting with 
petroleum ether, and allowing the solution to evaporate spontaneously. 

On treating the semi-crystalline residue with hot alcohol, and, after the 
solution had cooled somewhat, pouring off from resin which was de- 
posited, crystals separated which were purified by crystallisation from 
acetone. 

From his own analyses and those of Rose, Dragendorff, é&c., the 
author deduces the formula, C,;;H.,0, for euphorbone. This substance 
is isomeric with lactucone; or perhaps it may possess the double for- 
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mula, CH,.O., and so be an isomeride of echicerine. Euphorbone 
melts at 113—114°, Fora chloroform solution the rotatory power of 
euphorbone is ae + 188 at 15°; and for an ethereal solution 
(@)p = +11°7 M. M. P. M. 


Active Principle in Persian Insect Powder. By Rornuer 
(Chem. Centr., 1878, 367).—The active substance in this powder is an 
acid, or more properly a glucoside, which the author calls persicin. It 
is of a brown colour, uncrystallisable, smells like honey, and is decom- 
posed by heating with hydrochloric acid into sugar and persiretin. 
With potash it forms a neutral amorphous, and an acid crystallisable 
salt. Persiretin behaves like an acid, it has a brown colour, is but 
sparingly soluble in water, but dissolves in alcohol and in alkalis with 
a brown colour. The above powder contains also an oily resinous 
acid called persicein. It has the smell of the powder and a bitter 
taste, dissolves in ether, alcohol, benzene and alkalis, not in chloro- 
form. No alkaloids could be detected in the powder, although 
Bellesme states that he has obtained an alkaloid from it, which is said 
to’possess all the toxical properties of the powder in a high degree, 
whilst the volatile oil is quite inactive. D. B. 


Meconoisin, a New Derivative from Opium. By T. and H. 
Smiru (Pharm. J. Trans. [3], viii, 981).—The mother-liquor after the 
separation of meconin, when allowed to stand some days, deposits 
erystals, which, being drained and washed with alcohol, dissolve in 
water, recrystallising from it in large leaf-shaped crystals: when 


purified by further recrystallisations, they are colourless, soluble in 
27 parts of cold water, and to almost any extent in hot water, forming 
a syrupy solution. Meconoisin, CsH O2, melts at 88°, and when heated 
with slightly diluted sulphuric acid, yields, when partly evaporated, a 
beautiful green colour, whereas meconin becomes purple under the 
same circumstances. E. W. P. 


The Quinidine of Henry and Delondre. By O. Huessx 
(iebig’s Annalen, excii, 189—193).—A short controversial paper as 
to the identity of Henry and Delondre’s quinidine and the author’s 
conchinine. ‘The author’s analyses of cinchona barks are as follows :— 


Rouge de Jaune de 

mutis. mutis. Rouge vif. Rouge pale. Pitayo. 
Quinine .. 0°00 0°96 1:33 1:26 0°77 
Quinidine. 0°00 0°17 0°51 1:88 trace 
Conchinine 0-00 trace 0-00 trace 0°21 
Cinchonine 0°17 0°27 0°55 0°59 0°40 
Quinamine trace 0°00 0°00 0°00 0°00 

Amorphous 
bases.... 0°43 0°47 1-66 1-92 1°32 


0°60 1:87 4°05 5°65 2°70 


He concludes that quinidine and conchinine are not identical. 
M. M. P, M. 
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Alkaloids of Sabadilla Seeds. By O. Hussz (Liebig’s Annalen, 
excii, 186—188).—On the evidence of the published results of 
analyses by Weigelin, Merck, &c., the author regards the formule of 
the alkaloids of sabadilla as follows :— 


Sabadilline...... ©2,H;;NO;. 
Sabatrine CogsHysN Oo. 
Veratrine Cs:H;,NO,. M. M. P. M. 


Note on the Alkaloid Sophorine. By H. C. Woop (Pharm. J. 
Trans. [3], viii, 1047).—The beans of Sophora speciosa yield a liquid 
alkaloid whose chloride is stable, and crystallises easily: with ferric 
chloride a deep-red colour is produced. As a poison, three grains 
hypodermically injected did not affect a dog very seriously, but killed 
a cat in a short time. E. W. P. 


Remarks on Barth’s “ Research on Invertin.” By E. Donat 
-(Deut. Chem. Ges. Ber., xi, 1089--1091).—This is merely a reply to 
Barth’s criticisms on the author’s investigation on invertin, and does 
not possess any scientific interest. W. C. W. 


Researches on the Peptones. By A. Huennincer (Compt. 
rend., lxxxvi, 1464—1466).—The author obtained from fibrin-peptone 
by the action of a dehydrating agent (acetic anhydride) a substance 
which exhibited many of the properties of syntonin, but proved not to 
be identical with that substance. The researches described in the 
paper appear to indicate that the peptones result from the fixation of 
water on albaminoid substances. They may be compared to acid 
amides, or rather to the uramic acids, albuminoid substances being 
complex ureides. R. R. 


Chemistry of Vegetable Physiology and Agriculture. 


Effect of Frost on Flax Seeds. By F. Haser.anprt (Landw. 
Versuchs.-Stat., xxi, 357—361).—Linseed was steeped in water and 
then exposed to a low temperature for two days. It was found when 
frozen at —10° and then quickly thawed, that 83 per cent. germinated, 
but if slowly thawed only 79 per cent. Frozen at —24° and quickly 
thawed, 20 per cent. germinated, but when slowly thawed only 1 per 
cent. The plants grown from seed which had been frozen at —10°5° 
were found to be 44°8 per cent. longer than ordinary seed yielded. A 
second experiment on seed frozen at —10° gave an increase in length 
of 39 per cent. ; i J 


Composition of Gases Contained in the Cells of Wood. By 
J. Boeum (Landw. Versuchs.-Stat., xxi, 373—388).—The author con- 
cludes that :— 

1. The gas, collected by boiling in water living branches containing 
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air only, is poor in oxygen, and always contains over 30 per cent. of 
carbonic anhydride, whilst fresh branches, killed by hot steam and 
then heated up to 90° in pure oxygen for 6 to 7 hours, form very little 
carbonic anhydride. These results seem to show that the inner cells 
are only slowly killed in the first case, owing to the low heat-conduc- 
tivity of the wood, and that the contained oxygen is converted into 
carbonic anhydride during the process. 

2. The best method for extracting the air is to seal one end of the 
branch, immerse it in water at a low temperature, and connect the other 
end with a Sprengel pump. 

3. In consequence of the low tension of the air in the cells of living 
plants, only that portion is extracted which has been absorbed by the 
branch whilst being cut off. Only in one case had the air obtained 
approximately the composition of that in the living plants. The cells 
of Syringa in a frozen branch are almost impermeable to compressed 
air, whilst, when thawed, air easily permeates them. 

4, Numerous analyses show that the total percentage of oxygen and 
carbonic anhydride obtained from thawed branches is always less than 
the amount of oxygen contained in the atmosphere. During slow 
experiments carbonic anhydride is always formed by internal respira- 
tion. The remarkable composition of the cell-gas bears some relation 
to its low tension, and is evidently a consequence of the relatively 
easy permeability of moist membranes for carbonic anhydride. 

5. During the experiment a little air is absorbed and a little gas 
escapes. 

6. In the first portions of gas extracted, the total percentage of 
oxygen and carbonic anhydride is always greater than in the following 
portions, and is greater than the oxygen contents of the atmosphere. 
It is in consequence of the relatively easy permeability of moist mem- 
branes for oxygen that this gas is absorbed in greater quantity by 
water than nitrogen is. The gas obtained from branches during the 
first five minutes often contained over 24 per cent. of oxygen. 

7. Syringa branches which had hung for eight days during 
winter within a moistened cylinder, at an ordinary room temperature, 
gave very little gas, as was also the case with gas from thawed 
branches ; the total percentage of carbonic anhydride and oxygen 
was always less than that of the atmosphere. 

8. The gas obtained as quickly as possible from freshly cut willow 
branches in summer contained from 9 to 12 per cent. of carbonic 
anhydride, showing that the cell-gas of plants in active growth is 
rich in carbonic anhydride. 

9. The gas obtained from the roots of willow plants always contains 
a total percentage of carbonic anhydride and oxygen less than that of 
the oxygen in the atmosphere. The cause of this must be that a part 
of the carbonic anhydride formed by the permeation of the air is 
carried away by the ascending sap-current. This agrees with the fact 
that gas extracted from the branches is richer in carbonic anhydride 
as the transpiration is more active. 


Influence of Gypsum Solution on Soils. By W. Katmann 
and F, Bocker (Landw. Versuchs.-Stat., xxi, 349—355).—The 
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authors undertook this investigation, partly because of the contradic- 
tory results obtained by other investigators, and partly to ascertain 
the influence of the state of concentration and time of working of the 
gypsum solution on the absorption of the lime, and also on the solu- 
bility of the bases and phosphoric acid contained in the soil. The 
soil was taken from land which had lain fallow the previous year, and 
received no manure. Only fine earth was used, of which the following 
is a mechanical analysis :— 


: Gravel 
29°47 parts { Organic matter with it .... 3°29 


' Coarse sand 
me» Organic matter with it .... 3°37 
10:95 ‘fo sand....... tee eeeeee 
ws Organic matter with it .... 1:25 
1:57 { Clayey sand 
. Organic matter with it .... 0°19 
Finest part 
aati iad: .... 6-08 


—_——. ————S}S oa 


99°11 . 84:93 1418 


From the results of the experiments the authors conclude that :— 

1. A soil absorbs more lime from a concentrated solution of 
sulphate than from a dilute one, but the amount is not proportional 
to the degree of concentration. 

2. The amount of lime absorbed increases with the time during 
which the soil and solution are in contact, but the increase is not 
proportional to the time, and the influence of the time is very 
subordinate. 

3. More magnesia and alkali is dissolved by gypsum solution than 
by distilled water. The more concentrated the solution the more of 
the above bases are dissolved, but the amount dissolved is not propor- 
tional to degree of concentration of the gypsum solution. 

4. The amount of magnesia and alkali dissolved does not increase con- 
tinually with the time of contact. 

5. The gypsum acts more especially on the sodium compounds, as 
was found by Knop (Kreislauf des Stoffes, ii, 191). 

6. The amount of lime absorbed is not equivalent to the more 
soluble bases removed; the agreement obtained by Heiden (Dénger- 
lehre, ii, 444) appears to be accidental only. 

7. Phosphoric acid is extracted both by water and by gypsum solu- 
tion ; the gypsum, however, has no influence on the quantity of acid 
passing into solution. 

8. The time that the soil and solution were in contact had but little 
effect on the result. J. T. 


_ Distribution of Salts in the Soil. By H. Pextuer (Compt. 
rend., xxxvi, 1201—1203).—Salts may be divided into two classes, 
according to their tendency to rise to the surface or to sink down into 
the soil. To ascertain to which class a substance belongs, a layer of 
sand 16 centimeters deep, containing about 2 per cent. of the salt, is 
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placed in a test-ube and 20 per cent. of water added. After 36 hours 
the column of sand is cut in two, and the amount of the salt deter- 
mined in the upper and lower portion. 

The following results were obtained :— 


Potassium. Sodium. Calcium. Ammonium. 
Upper. Lower. Upper. Lower. Upper. Lower. Upper. Lower. 

Carbonate 1:2 1:5 136 0°87 — = ~: — 
Q ‘ : . wk 136 1°66 
Sulphate 1:3 0°6 0°95 0°56 — { 1:70 1:22 
Chloride. { = 10} 2:00 066 O75 121 278 0-2 
Nitrate.. 2:1 0°90 1°65 0°82 3°03 0°946 131 1°85 
Phosphate 2°2 1:01 1:29 0°45 2°045 1°545 2°4 0°73 


There is not any appreciable difference in the quantity of magne- 
sium salts occurring in the upper and lower layers. 

The distribution of the salts is considerably affected by the nature 
of soil and by the rate of evaporation at the surface. Calcium super- 
phosphate rises to the surface with such rapidity that there is a chance 
of its interfering with the germination of seeds. 

W. C. W. 


The Best Form of Nitrogenous Food for Barley. By P. 
HisseLBartu (Landw. Versuchs.-Stat., xxi, 363—371).—The inves- 
tigation was undertaken to ascertain whether plants take up nitrogen 
equally well when presented as nitrates or as ammonia-compounds. 
Quartz sand specially purified was used as soil. Glass vessels were 
taken in each of which 12 barley-grains of an average weight of 
45°9 mg. were sown, after a time the plants were reduced to six in 
each box. The boxes were prepared in pairs. In one series the 
nitrogen was added as calcium nitrate, in the second series as ammo- 
nium compounds without marl, in the third series as ammonium 
compounds with marl; the fourth series (19 to 22) was like the third, 
with the exception that no seeds were sown, the object being to 
determine the amount of nitrogen converted into nitric compounds. 
To each box the following substances were added :— 


2 mg. equivalents KH,PQ, 
» % KCl 
16 ,, " MgSO, 
5 ” ” Fe.0,.3H,0. 
The boxes in each pair agreed very well together, so that the 
average was taken. The results are given in Tables I and II. 23 
shows the results obtained from a box to which no nitrogen at all was 


added. 
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Tasie I. 


Milligram-equivalents. 


No. of the Box. 


KH,PO,. 
Fe,O3 + 3H,0. 


3 and 4,11 and 12. 
5 and 6, 13 and 14. 
7 and 8, 15 and 16. 
9 and 10, 17 and 18 . 
28. Ee 


| 88881 | 40 gr. CaCOs. 


bo bo lS lo lv tO 
Or er Or or or or 


Dried Plant in Grams. 


(Average of two Boxes.) Ash in Grams. 


No. of the Box. 
Straw 
Grain. and Total. 
Chaff. 


10°4800 | 10°2104 | 20°6901 


‘oosy {| 66932 
8 and 4, 11 and 12..| 10-0914 | 10 0057 { 20 on} 


alien 1-0097 
5 and 6,13 and14..| 51375 | 4 6381 { uae 


7 and 8,15 and 16..| 9°4198 | 11°3879 | 20°8077 


9 and 10, 17 and 8 °8526 9°5166 | 18°3692 
11°9321 | 13°6276 | 25°5603 
2B .wccccceccccces) 0°6110 0 °7585 1°3995 
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Taste II. 


Absolute Amount of Nitrogen. Absolute Amount of Lime. 
(Mean of two Boxes.) Mean of two Boxes. 


Straw Per cent. Straw 
Grain. and Total. of Grain. and 
Chaff. added N. Chaff. 


0°1607 | 0°0534 | 0°2141 | 95°56 ; 0°010 | 0:°062 
—_ _— 0°1142 | 50°98 _— — 
0°1428 | 0°0708 | 0°2136 | 95°36 | 0°011 | 0°110 


a — |0-0344| 15°38) — om 
0-1032 | 0-0400 | 01432 | 63°91 | 0:003 | 0-038 
_ — |0-0970| 42:30; — —_ 
15 and 16....| 0-1418 | 0:0815 | 0:2233 | 99-67 | 0-010 | 0-078 
9and 10....| 0°1275 | 0:0705 | 01980 | 88:41 | 0-007 | 0-104 
17 and 18....] 0°1735 | 00587 | 0°2322 | 103-66 | 0-010 | 0°143 


| 


The greatest amount of nitrogen was taken up, and most dry sub- 
stance was produced, when the nitrogen was added in the form of 
nitrates, or under such conditions that it could be converted into 
nitrates. Nearly the whole of the added nitrogen was taken up when 
calcium or ammonium nitrate was added, or when ammonium sulphate 
and chloride in marled soil were employed, whilst only about half the 
nitrogen was taken up when the soil was not marled. A larger quan- 
tity of lime also was taken up when the nitrogen was completely 
assimilated. 

The amount of nitrogen converted into nitrate in the boxes 19, 20, 
21 was found to be as follows :— 


Per cent. of N 
No. Compound added. as nitrate. 
19 (NH,).SO, 224 grams N ....... ictendoee 
20 NH,H,PO, ‘224 grams N ........ coccccce 
21 NH,Cl-224 grams N ........ saeduaadsciaaiell 
22 Lost. 


Analytical Chemistry. 


Colorimeter for Quantitative Analysis. By A. R. Lrezps 
(Chem. News, xxxvii, 229).—The comparison tubes, each of which 
when filled to the depth of 6 inches contains 100 c.c., are arranged in a 
rack ; and above them is an adjustable mirror which reflects light down 
through the tubes, through slits cut in a stage below, on to a second 
mirror. For ammonia the comparison is effected by a hollow glass 
prism filled with caramel solution and a small addition of aniline red. 
Above the prism in the comparator, a comparison tube with about 
20 c.c, distilled water is placed. The comparison liquid is made of 
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such a strength that the light, after traversing its greatest depth in 
the prism, shall give a tint corresponding to 10 centimilligrams of 
ammonia. 

The acidity or alkalinity of potable waters may be determined by 
the aid of this instrument, using alizarin as an indicator and a centi- 
normal solution of soda. The amount of carbon combined in iron or 
steel may also be easily determined, since the colour of the solution of 
the iron in nitric acid varies as the amount of carbon (Eggertz’s 
method). K. W. P. 


Determination of Nitrogen in Gas Analysis. By H. Bunre 
(Deut. Chem. Ges. Ber., xi, 1123—1127).—Instead of exploding the 
mixture of oxygen and hydrogen or hydrocarbon in a eudiometer by 
means of the electric spark, it is proposed to bring about the combina- 
tion by passing a measured volume of the mixed gases over a small 
coil of palladium wire heated to redness. Full details for applying 

. the method are given in the original paper, W. C. W«. 


Estimation of Manganese in Iron, Steel, &c. By V. Dusuarves 
(Bull. Soc. Chim. [2], xxix, 541—551).—This method consist in oxi- 
dising a solution of the nitrate, or nitrate and sulphate of manganese, 
with lead dioxide, and reducing the permanganic acid with a standard 
solution of sodium arsenite, prepared by dissolving 5 grams of arsenious 
acid in 10 grams of sodium carbonate, and diluting the solution to 
1,500 c.c. This solution is used as a reducing agent in preference to a 
solution of mercurous nitrate. ; 

A standard manganese solution is prepared by dissolving 1°109 gram 
of pure mangano-manganic oxide, Mn;Q,, in 140 c.c. of sulphuric acid 
and 500 c.c. of water. 100 c.c. of hydrochloric acid are then added, 
and the whole boiled until the solution becomes clear. When cold it 
is made up to 4 litres. 5 c.c. of this solution correspond to 0°001 gram 
manganese. 

To determine the strength of the reducing solution in terms of the 
standard solution, 5 c.c. of the latter are mixed with 20 c.c. of nitric 
acid and boiled with 4 grams of lead dioxide for a few minutes, 
4 grams more of the dioxide are again added to the hot liquid, and 
the solution made up to 100 c.c. When the precipitate has settled 
the clear liquid is decanted and 50 c.c. titrated with the sodium 
arsenite. 

Estimation of Manganese in Iron and Steel—From 1:0 to 0°1 gram 
of the metal (according to the percentage of manganese) is dissolved 
in 20 c.c. of nitric acid and 20 e.c. of water; to the boiling solution, 
4 grams of lead dioxide are added, and after continued boiling 
4 grams of the oxide are again added, but without subsequent boil- 
ing, and the solution titrated with sodium arsenite. In a similar 
manner manganese in spiegeleisen, in manganese minerals, &c., may 
be estimated. 

Full details are given in the paper, and the results show the accu- 
racy which may be attained by the use of this method, whether in the 
estimation of large or of small quantities of manganese. 


L. T. O'S. 
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Detection of Cellulose by Means of Phloroglucin. By R. 
v. WAGNER (Dingl. polyt. J., ccxxvii, 173—174).—The observation 
lately made by J. Wiesner (ccxxvii, 397, and this vol., 612) that 
woody matter may be detected, e.g., in paper, by means of phloroglucin 
and hydrochloric acid, is of great interest technologically. Some con- 
ditions must be borne in mind. The test succeeds with woody fibre in 
paper; on the contrary, it does not succeed with cellulose which has 
undergone the usual treatment by soda lye, bleaching, &c., of a cellu- 
lose manufactory. Raw shavings of coniferous woods give a violet 
colour with phloroglucin and hydrochloric acid. 

In an earlier paper (J. pr. Chem., lii, 451) the author observed that 
the yellow wood of Maclura tinctoria gave a deep red or violet 
colour when moistened with concentrated hydrochloric acid. There is 
nothing remarkable in this, considering the close relation existing 
between morintannic acid and phloroglucin. But there is something 
surprising in the fact that pine and fir should take a violet colour 
when moistened with concentrated hydrochloric acid (without addition 
of phloroglucin) and then exposed to sunlight. 

The reaction of phenol with a splinter of resinous wood and hydro- 
chloric acid, noticed by Runge, is, in spite of its uncertainty (J. pr. 
Chem., li, 95), probably applicable in certain cases for the detection of 
woody matter. Wiesner’s test is really a modification of Runge’s: 
both result from the use of phenol, only Runge applied ordinary 
carbolic acid, whilst Weisner uses a triatomic phenol, phloroglucin. 


New Test for Phenol. By E. W. Davy (Pharm. J. Trans. [3), 
viii, 1021).—The reagent employed for the detection of phenol is 
similar to that employed by the author for the detection of alcohol, 
and consists of a solution of one part molybdic acid in ten parts by 
weight of concentrated sulphuric acid. The method of using this 
reagent is simply to add three or four drops of it to one or two of the 
liquid under examination, placed on a white porcelain surface. If 
phenol be present, even to the small amount of z;g5o5 grain, a 
yellowish-brown coloration will be first produced, changing to purple ; 
if phenol alone be employed, and not its aqueous solution, a dark 
olive, changing to blue, is produced, but not purple; all phenol solu- 

. tions should therefore be diluted, unless they are already so, and to 
aid the reaction a heat not greater than 53° may be applied; but as 
some other organic substances will likewise, when heated with the 
molybdic reagent, produce a purple coloration, it is better to allow the 
reaction to take place at the ordinary temperature; at 100° the purple 
is destroyed, a blue being produced in its place. In point of delicacy 
the above test is surpassed only by Landolt’s bromine test (for- 
mation of tribromophenol), but is more successful under circumstances 
which affect the bromine test. The reaction appears to be due to 
deoxidation of the molybdic acid, and not to oxidation of the phenol. 
It serves to detect phenol in creosote, as pure creosote produces only a 
reddish-brown tint. By distilling the creosote containing phenol with 
water, pure creosote passes over, first as an emulsion, later on the 
phenol passes over and may easily be detected. a. W. FP. 
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Remarks on the Analysis of Crude Tartars. By A. Scurv- 
RER-KEstNER (Bull. Soc. Chim. [2], xxix, 451—456).—Tartars 
frequently contain, besides potassium bitartrate, neutral calcium tar. 
trate, which in some samples is found in large quantities: calcium 
sulphate is also occasionally present. 

Estimation of Potassium Bitartrate-—This salt is generally esti- 
mated by means of a standard solution of potash or soda, or else the 
sample is calcined, and the residue, consisting of carbonates, titrated 
with standard acid. But this method cannot be relied on in the pre- 
sence of calcium tartrate, unless a determination is made of the latter 
and deducted from the total alkali. Calcium suiphate also interferes 
by its action upon the potassium carbonate. In the absence of cal- 
cium salts, the titration of the residue after calcination gives exact re- 
sults; but the direct estimation of the acid with standard alkali is 
liable to error, as some tartars, more especially lees, contain acid 
organic products other than tartaric acid. Therefore in the presence 
of calcium tartrate the calcined mass should be dissolved in water, and 
the solution titrated with standard acid; but even then an error will be 
introduced if calcium sulphate is present. 

Estimation of Calcium Tartrate——The following method gives good 
results. The tartar is calcined, dissolved in water, filtered, washed, 
and the filtrate titrated ; the cream of tartar is then calculated from 
this estimation. The residue on the filter (CaCO ;) is also titrated, 
and calculated as calcium tartrate. Calcium sulphate should always 
be tested for, as it vitiates the results by being precipitated as calcium 
carbonate (when water is added to the calcined residue), and so finally 
calculated as calcium tartrate. In the presence of calcium sulphate, 
only an approximation can be made of the relative amount of potas- 
sium bitartrate and calcium tartrate, and even this is not possible 
when the sample contains other acid substances besides tartaric acid. 
But in the absence of such acid substances, by estimating the bitar- 
trate with a standard solution of alkali, and the total tartaric acid 
(that combined with the calcium as well as the potassium) as calcium 
tartrate, the proportions of the salts originally present may be calcu- 
lated. When, however, foreign acid substances are present, the 
author finds that the following process gives exact and concordant 
results. 

The sample is dissolved in hydrochloric acid, filtered, and to the fil- 
trate calcium chloride is added, and the tartaric acid precipitated as 
calcium tartrate by means of caustic soda, not in excess. To avoid 
the precipitation of calcium hydrate, ammonia is used to precipitate 
the last portions. Ammonia may be employed instead of caustic soda, 
but then as small a quantity as possible of hydrochloric acid shuuld 
be used, as calcium tartrate is somewhat soluble in ammonium chlo- 
ride. The calcium tartrate is collected on a filter, washed, calcined— 
it need not be previously dried—and estimated volumetrically. An 
experiment made with 10 grams of pure cream of tartar gave 9°947. 
A mixture of cream of tartar, calcium sulphate, and calcium tartrate 
gave— 
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Found. 
Calculated. I. TI. 
Potassium bitartrate........ 92°3 92°5 91°8 
Calcium tartrate (total) .... 1282 128°5 = 127°5 


An experiment made with a mixture of 10 grams of cream of tartar 
und 2 grams of calcium sulphate, proved the whole of the calcium to 


be precipitated as tartrate on addition of alkali to the acid solution. 
R. C. W. 


Adulteration of Volatile Oils. By Lnonnaropi (Arch. Pharm. 
[3], xii, 490—493).—The author had occasion to test volatile oils 
bought at Trieste, Hamburgh, London, and Leipzig, as to their purity. 
He believes that the method employed by the German Pharmacopceia 
for testing the purity of these oils by mixing the sample with alcohol 
and then shaking it up with water in a graduated cylinder is very 
satisfactory, but in cases of expensive oils it is too costly. A simpler 
method is to pour a few drops of the oil under investigation over a few 
granules of red aniline (? rosaniline) ; if alcohol is the adulterant, a red 
coloration is obtained, if it is absent no change is observed. The fol- 
lowing oils were examined :— 

Stearoptene of Oil of Fennel.—This oil is at present imported largely 
from Russia, and is used for adulterating oil of anise, sometimes to the 
extent of 90 per cent. Like oil of anise, it has the property of solidi- 
fying at a low temperature. When warmed, the smell of oil of fennel 
is distinctly discernible. 

Oil of coriander is largely used in the preparation of liqueurs. Owing 
to its high price it is often adulterated with colourless rectified oil of 
orange-peel. Pure oil of coriander is readily soluble in 90 per cent. 
alcohol, which is not the case if oil of orange-peel is present. Equal 
parts of this oil and 90 per cent. alcohol give a turbid solution. 

Oil of bergamot is mixed with oil of orange; the ready solubility of 
the former, and the difficulty with which the latter dissolves in 90 per 
. cent. alcohol, shows if it is adulterated. 

Oil of cumin is often mixed with oil of cymene, the latter being 
again adulterated with oil of turpentine. The reaction with iodine, 
90 per cent. spirit, and the smell, indicate the presence of these adul- 
terations. 

American oil of peppermint, as manufactured by Holtzsch, is said to 
be perfectly pure. It is sold in blue bottles, and to avoid adultera- 
tion a printed label is fixed over the stopper of the bottle. The 
author compared this oil with English or German oil of peppermint, 
and found that it was adulterated with oil of sassafras, various proper- 
ties of the oil disagreeing with those of pure oil of peppermint; e.g., 
turbidity was obtained with 90 per cent. spirit, dark red colour with 
sulphuric acid, the pure oil giving a brown colour. 

In conclusion it is mentioned that for determining the purity of the 
above oils, Askinson’s small book on The Manufacture of Volatile Oils, 
§c., 1876, may be safely recommended. D. B. 


Some Reactions with Lindo’s Test for some of the Bases in 
Opium. By How (Chem. News, xxxvii, 244).—The following reac- 
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tions are obtained by Lindo’s reaction with sulphuric acid and ferric 
chloride (Chem. News, xxxvii, 158, and this vol., p. 678) :— 

Papaverine dissolves in sulphuric acid to a pale purple fluid, which 
becomes very pale and then brownish on standing about an hour. 
The addition of ferric chloride and warming cause the purple colour 
to change quickly to yellow, while the liquid becomes turbid ; the addi- 
tion of water gives a colourless liquid, becoming pale yellow next day. 

Narcotine dissolves to a bright yellow liquid, becoming orange on 
standing about an hour; then, treated as above, a blood-red is pro- 
duced, soon assuming a purplish tinge, then a bright red, resembling 
ferric thiocyanate, and remaining permanent at least for a fortnight. 

Cotarnine gives first a clear, dark brownish-yellow solution; then, 
with ferric chloride, a whitish precipitate, dissolving to a dark red 
liquid, which with water assumes much of the colour obtained with 
narcotine, but perhaps paler. It is equally permanent. 

_ Narceine dissolves to an orange liquid, which becomes turbid and 
purplish, and finally of a pale red colour. 

Strychnine dissolves to a colourless liquid, and affords successively a 
clear yellow and a colourless liquid. 

Brucine gives first a pale amethystine solution, then orange-yellow 
or red-yellow looking across the tube, and red on looking down it; on 
further solution an amethystine-red, becoming pale, but still distinct, 
at the end of a fortnight. 

Caffeine gives successively a colourless, a bright yellow, and a colour- 
less fluid. 

Piperine dissolves to a deep red, nearly black liquid, with a flocculent 
deposit on heating with ferric chloride; the addition of water gives a 
yellow liquid, the deposit appearing dark brown; the liquid was nearly 
colourless the next morning. 

Betuline gives a dirty green-brown liquid, becoming clear and colour- 
less with water. 

Coumarin gives an orange-yellow clear liquid, which water renders 
very pale yellow. 

Phloridzin (from bark of stem and roots of the apple tree) dissolves 
to a blood-red liquid, which is orange-coloured at first, if very little of 
the substance is used: water gives a small flocculent precipitate, and 
leaves the solution of an orange colour. 

Quinine sulphate of commerce dissolves to a pale yellow liquid, which 
turns deeper yellow when warmed with ferric chloride, and colourless 
with water. 

Cinchonine, impure, gives clear yellow, turbid yellow, and yellowish 
liquids. 

Bebeerine sulphate, in brown scales, dissolves to a very dark liquid, 
becoming red with more sulphuric acid; with ferric chloride and 
warming, a dark green liquid—as seen over white paper—is produced, 
which gives with water a dirty yellow liquid. EK. W. P. 
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Technical Chemistry. 


Cleansing of Towns and Contamination of Rivers. By F. 
FiscHEeR (Chem. Centr., 1878, 361—366).—Based on a resolution of 
the scientific deputation for medicinal purposes in Berlin, the German 
Government has ordered the authorities of Cologne and other towns 
to prevent human excrements from water-closets and other town 
refuse from being run into the sewers, and thence into the rivers. The 
author therefore made it his object to discuss this question more fully. 
With regard to the Rhine water, it is mentioned that although the 
water is still moderately pure, it is nevertheless being contaminated 
more and more every day, and since this water is used largely for 
drinking purposes, it becomes a very important and serious point to 
consider the future state of this river. 

With regard to the other side of the question, namely, purification 
of the sewage (by irrigation), before it enters into the river, it is stated 
that such a process is not always suitable. The authorities of towns 
often raise much objection to this operation from a monetary point of 
view, and, besides this, it is not always possible to find suitable ground 
for such undertakings. The inhabitants will therefore be compelled, 
as heretofore, to collect all the refuse of their dwellings in underground 
reservoirs, thus contaminating the soil on which their houses are built, 
which the author considers to be worse than the contamination of the 
river. D. B. 


Ozone-developer. By Vutpius (Arch. Pharm. [3], xii, 534— 
536).—Gruner has patented the following apparatus, consisting of an 
ordinary Liebig’s jar, which is used for preparing effervescing drinks : 
the jar is filled with an aqueous solution of acetic ether, a strong 
metallic tube being immersed through its top opening, while to the 
other end of the tube a metallic capsule is soldered, which is filled with 
a black brittle substance. A wick is passed through the tube, and the 
mass in the capsule is thus kept moist. The latter has a smell of tur- 
pentine, burns with a sooty flame on platinum, and proved to be a 
mixture of small pieces of resin with crude potassium permanganate, 
and a manganese oxide of a lower stage of oxidation—in fact a poor 
manganese ore which is of no use to the chlorine manufacture. 

This apparatus does not evolve a trace of ozone, and is likely to mis- 
lead the public, as the materials have been chosen so that the mixed 
smell of resin and acetic ether may be similar to that of forest-air. 

D. B. 


Economical Value of Various Hydraulic Cements. By R. 
DyckxerHorr (Dingl. polyt. J., ccxxviii, 329—332).—In testing 
cements their tenacity is usually determined, whilst in practice it is 
their resistance to compression which is mainly employed. The rela- 
tion between these varies with different samples. Experiments were 
made with Portland cement, Roman cement, and trass. Five samples 
of Portland cement, even when mixed with sand, gave a resistance to 
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compression ten times the tenacity; whilst very good Roman cement 
(Grenoble) and trass (3 vols. best Beckum hydraulic lime, 4 vols. 
trass, 2 vols. sand, and also equal volumes of these) gave only six 
times. Hence a comparison of the tenacity of different kinds of 
cement is insufficient to determine their comparative value. Other 
properties than tenacity should be taken into account, such as the rate 
of setting, &c. The influence of this is clearly shown when the 
tenacity of a quickly setting cement is compared with that of the same 
cement after having been made to set more slowly by well known 
means. Thus a cement setting in 90 minutes had a tenacity of 
7°6 kilos. per square centimeter after seven days, and of 13°8 kilos. 
after 28 days, whilst the same cement after being made to set in seven 
hours gavé 10°9 and 15:9 kilos. respectively. The following table gives 
the tenacity of a cement setting in half an hour, and the same cement 
after being caused to set in 33, 10, and 14 hours respectively. 


Pure cement with 
275 grams water to 
100 grams cement. 


1 part cement to 3 parts 
sand, 


Time of Setting. 


7 days. | 28 days. | 56 days. | 7 days. | 28 days. | 56 days. 


BOOP ci cccwes es oe 


3$ hours... ..seeeeees 
ro 
14s, 


Hence a good slowly setting cement has a higher tenacity than an 
equally good quickly setting one, so that this point is of considerable 
importance in testing a cement. J. T. 


Glaze for Cooking Vessels with and without Lead. By L. 
Gauuus (Dingl. polyt. J., ccexxviii, 332—341; Thonindustriezeitung, 
1877, 51—117).—The body of vessels which are to receive a lead 
glaze is made of a clay containing ‘20 to 40 per cent. sand ; less than 
20 per cent. of sand produces vessels which crack easily; with more 
than 40 per cent. the clay is difficult to work. If clay containing 10 
to 20 per cent. sand be used, a dull red heat is not exceeded in burning 
ordinary stoneware, and a bright red heat for finer ware. Ground 
galena alone is often applied as glaze, with unsatisfactory results. A 
mixture of 1 part ground sand to 3 parts litharge, and sometimes with 
a little clay, is more generally used. For finer vessels a more refrac- 
tory glaze is used, containing 2 parts litharge and 1 sand. These mix- 
tures fuse to a smooth glaze on vessels whether rich or poor in sand, 
but cannot be employed with vessels containing much lime, as they are 
absorbed ata du!l red heat, and produce a surface rough and dull. 

These glazes are volatile at a strong heat. All lead glazes of any thick- 
ness crack, so that injury to health may easily result from their use. 
A refractory, lustrous, durable, and cheap glaze free from lead is still 
wanting. 
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Bunzlau stoneware is glazed with a fusible loam, to which is added 
potash, soda, and borax solution. The body is made up of a refractory 
clay of the best quality, containing about 20 per cent, of sand, and to 
which about 20 per cent. more is added. Details of the best method of 
testing thé fitness of the loam for glazing are given. |. » i A 


Behaviour of Phosphatic Pig-iron during the Puddling Pro- 
cess. By Kerpe.e (Chem. Centr., 1878, 352).—The following quali- 
ties of pig-iron were subjected to the puddling process :— 


‘ Phosphorus. Copper. Sulphur. - Silicon. . Manganese. 
Grey pig-iron, No.1 0°2484 0°033 0085 1420 0-010 

™ - No.2 05200 0106 0-082 2:020 0:040 

is - No.3 05970 0130 0-041 1:006 0:046 
White porous do. No.4 0°0450 0099 0171 1:374 0:061 
Crystalline do. No.5 00500 0043 O113 1499 2°758 


Mixings were niade in the double puddling furnace for granular pig 
and fibrous pig— 
400 lbs. Nos. 4 and 5 
300 ,, No.1 
100 ,, ,, 3, and 
Me» oo © 


corresponding with 0°229 per cent. phosphorus. 

Granular iron containing 0°0265, and fibrous iron with 0°0465 per 
cent. of phosphorus was obtained. In the first case 88°4, and in the 
second case 79°7 per cent. of the contents of phosphorus have been 
converted into slag, a circumstance which confirms Bell’s results. “ A 
comparatively low temperature favours the removal of phosphorus 
during puddling, a difference of 9 per cent. in the granular iron pro- 
duced having been obtained under the same circumstances, but at a 
lower temperature. D. B. 


Copper Extraction at Oker in the Hartz. By Braunine 
(Dingl. polyt. J., ecxxviii, 142—150).—The ores treated in the wet 
way at Oker, from the Rammelsberg mines, have, on an average, the 
composition given under (a); this corresponds mineralogically to (b). 
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790  ~=Iron pyrites........ 60 per cent. 
2°17 Copper pyrites 3 
0°01 Blende . 
34°93 
3°71 
1:08 


0°08 


0°08 
1:70 
2°61 
2°32 
0°74 
0°63 
41:08 
99°04 
100918 


As much as possible of the sulphur is burnt off for the manufacture 
of sulphuric acid, and the burnt ore has then approximately the above 
composition (c), as ascertained from a monthly examination. 


The roasted ore is ground up with 15 per cent. of crude potassium 
chloride, and heated to dull redness with stirring. The active-con- 
stituents of the potassium salt employed are the chlorine compounds 
of magnesium, potassium, calcium, and also the water. Undecomposed 
pyrites is oxidised: the sulphurous anhydride expelled is decomposed 
in presence of steam, alkaline chlorides, and possibly magnesium 
chloride in such a way that alkaline sulphates and hydrochloric acid 
are formed. The hydrochloric acid in status nascendi decomposes the 
oxides of copper, silver, zinc, manganese, and nickel, which are con- 
verted into chlorides, with simultaneous formation of water. The 
copper becomes partly cuprous and partly cupric chloride, and as 
these compounds are volatile at high temperatures, a dull red-heat 
should not be exceeded. Some copper pyrites remains unoxidised, 
and for the most part escapes conversion into chloride. For this pro- 
cess a suitable quantity of undecomposed pyrites should be left in the 
first roasting, or the addition of raw pyrites becomes necessary ; also 
the mass of the copper should be present as oxide, and not as sub- 
sulphide. When the ordinary ore contains more than 8 per cent. of 
copper, too much subsulphide of copper results, and the metal is best 
extracted by smelting. 

Analyses I and II show the composition of the mass at the middle 
and end of the roasting process. (20 per cent. of potassium salt was 
ereployed in this case.) 
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I.—MIppLe or THE PROcEss. 
Soluble in Water. 


31°924 


Insoluble in Water. 
432 per cent., as { CuO (sol. in HCl) .... 5°12 


Cu.S (sol. in aqua regia) 0°29 
~ PbSO, 0°57 


” 


” 
” 


IIl.—Enp or THE Process. 


Soluble in Water. 
3°86 per cent., as CuCl,........ 


K,0 >as sulphate from chlorine compounds .... 
Na,O 
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Insoluble in Water. 


The solubility of the copper compounds is tested continually. On the 
average 75 per cent. of the copper in the ore is soluble in water, 20 
per cent. in‘ dilute acid, and 5 per cent. in aqua regia. 

The ore is next extracted with a lye of somewhat variable composi- 
tion; an idea of its composition may be obtained from Analysis III. 
100 parts lye at 18° B. contain :— 


Cu. Pb. FeO, Fe,03. Al,0O;. ZnO. MnO. CO+NiO. CaO. 
0015 trace 2:14 O15 O11 006 O81 001 012 


MgO. Alkalis. Ss CL. SO;. SO+Sb. Total acids. 
0°52 2°61 2°56 5°89 trace 14 495 


After standing at 50° for 4 to 5 hours, the lye is run off, and has 
the composition IV. 


100 parts lye at 38° B. contain— 


Total solids.... 
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The ore is now treated with hot dilute hydrochloric acid, and sub- 
sequently with boiling sulphuric acid of 8° B. until the acid becomes 
general. The solution thus obtained has the composition V. 

The copper is precipitated from these solutions by iron, and when 
dried at 100°, was found to contain 75°45 per cent. of pure copper, 
6°72 of ferric oxide, 4°58 SOs, besides traces of lead, zinc, &. 

The residue contains 0°3 to 0°8 of copper. Its analysis gave— 


79 per cent. 
MgO + alkalis.............. oe 


3 
1 
2° 
5: 
6 


97°0 
100 parts of burnt ore give about 75 parts of residue. The small 
residue of copper is made useful in the Upper Harz works, where the 
residue is employed as flux. ie 


Purification of Raw Lead and Elimination of the Silver. By 
RoswaG and Geary (Chem. Centr., 1878, 367). — This process is 
divided into the following operations:—(1.) The raw lead melted 
in a crucible is exposed to a pressure of 3—4 atmospheres, which is 
introduced into the metal bath by upright tubes, the mouth of which 
is placed about 4 to 5 inches above the bottom of the crucible. Almost 
all the impurities present in raw lead are oxidised, and form a frothy 
mass at the surface of the bath, which is taken off. This operation is 
continued until the lead assumes a violet-blue colour when cooled, and 
loses its brittleness. (2.) The partially purified lead is subjected to 
the ordinary desilvering process by means of zinc. (3.) The opera- 
tion in (1) is then repeated, in order to remove the last impurities. 
(4.) The argentiferous zinc from (2) is treated with hydrochloric acid, 
until all the zinc has been dissolved. If any lead is present in the 
solution, it is thrown down by zinc, and is added to the undissolved 
residue of argentiferous lead. After being washed, it is melted in a 
crucible, and (5) the lead is oxidised to litharge by blowing in air. 
The litharge thus obtained contains all the precious metals. (6.) It 
is dissolved in pyroligneous acid, which leaves the silver as residue at 
the bottom of the vessel. After refining the silver, the operation is 
completed. D. B. 


Formation of Naphthalene. By F. Trerrrun« (Dingl. polyt. 
J., eexxviii, 357—363).—Naphthalene is formed in two ways in tie 
manufacture of coal-gas:—1. Tar, free from naphthalene, is produced, 
and this at a higher temperature yields naphthalene. 2. Olefiant gas 
is produced, and this at a red heat yields tar and naphthalene. 
Berthelot has also shown (ibid., cexxiv, 109, 226) that many of the 
products of coal distillation, styrene, and benzene, for instance, are built 
up from acetylene, and that naphthalene results from the combination 
of these with one and two molecules of acetylene respectively with 
separation of two atoms of hydrogen. The author defines tar to be all 
non-aqueous condensation-products of gas-making, which yield by 
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fractional distillation phenol and its homologues. When phenol ceases 
to be found, these products become oily, and after this point begins 
the difficulty in gas-works of the deposition of naphthalene. The 
boiling points of phenol and naphthalene are not very wide apart, 
but their volatilities differ much, so that behind the scrubbers the 
phenol occurs, not as transparent vapour, but suspended in the gas 
in minute drops, and easily removed in the first purifier alqng with 
the naphthalene, which remains dissolved.. If, however, a further con- 
densation of the naphthalene vapour subsequently takes place, it sepa- 
rates in the solid state, the solvents phenol and tar-oil having been 
removed. 

The condensation of those oils whose vapours exist in street-gas, 
and which hold naphthalene in solution, begins at temperatures from 
0° downwards. For this reason the separation of naphthalene is more 
liable to take place from poor gas than from that of a better quality. 
To get an idea of the relation between these oils and naphthalene, air 
at 88° was passed through 1 liter each of tarry saw-dust from the first 
purifier, and also spent purifier charge kept at the same temperature; 
it was then passed through U-shaped tubes, kept at different tempe- 
ratures, and finally through a glass worm, kept at — 21°, with the 
following results :— 


I. II. 
First purifier. Spent Purifier Charge. 
Temperature. 


Naphthalene. Oil. Naphthalene. Oil. 


Per cent. Per cent. Per cent. Per cent. 


These numbers show that both masses contain naphthalene and oil, 
which were present in the crude gas. If street gas contained the 
vapours taken from the crude gas as indicated by I above, there would 
be little probability of a separation of solid naphthalene. But the 
relation between naphthalene and oily vapours is changed in the gas 
freed from sulphuretted hydrogen, as the figures above show. Not 
inconsiderable quantities of oil vapours are thus retained by filtration 


~~ a ae Se Se a 
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through saw-dust already impregnated with tar. From this and from 
the fact that large quantities of gas may be passed through a tube at 
1° without depositing oil, it follows that gas between 25° and 70° is 
not saturated with oily vapour. Hence, if by lowering the tempera- 
ture some naphthalene is separated, oil is not simultaneouslydeposited, 
and the separation of the former is at length arrested. 

The constant presence of naphthalene in tar, a consideration of the 
great difference in the volatility of these bodies, and the fact that for 
naphthalene the time required for saturation with its vapour is very 
short, prove that crude gas is saturated with it. If, after passing 
through the oxide purifier, the gas is no longer saturated, a con- 
siderable lowering of temperature would be required to cause deposi- 
tion of naphthalene. This occurs in late autumn, when along with 
high consumption, the purifiers are newly charged, and the charge is 
more porous, and therefore more absorbent than a spent charge. When 
the temperature has been lowered some degrees without deposition of 
naphthalene, a sudden appearance of cold weather causes decomposi- 
tion of naphthalene in the neighbourhood of gas-works. J. T. 


Chloroform containing Amyl-alcohol. By H. Werner (Arch. 
Pharm. [3], xii, 481—484).—When chloroform is used in medicine it 
is generally rectified, the German Pharmacopoia being satisfied with 
distilling commercial chloroform, prepared from alcohol, over a water- 
bath. The author has used the following treatment :—Chloroform is 
shaken up with one-fourth of its volume of distilled water. The latter 
is removed the next day, and the chloroform shaken up with fused 
sodium carbonate and allowed to stand for 24 hours. After removing 
the sodium carbonate, the residual product is distilled over a water- 
bath. For inhalation the distillate coming over below 64° is used, 
while the residue is used for external application. The first por- 
tions have the lowest specific gravity, and are turbid, the turbidity is, 
however, easily removed when the distillate is mixed with a small 
quantity of fused sodium carbonate (1—2g.) The author has 
recently rectified about 5 kilos. of chloroform, and found in the residue 
small quantities of a substance resembling fusel oilin smell. In order 
to determine whether amy] alcohol was really present, the residue was 
distilled with sulphuric acid and potassium dichromate, when valeric 
acid was obtained. From chloroform rectified in the above manner, 
very satisfactory results were obtained, cases of vomiting being very 
few, which proved the absence of amyl alcohol. The origin of the 
latter in commercial chloroform is probably due to the fact that crude 
80 per cent. alcohol is often used for the preparation of chloroform, 
and that during the rectification-process the vapours of chloroform 
carry over traces of fusel oil mechanically. In conclusion the author 
mentions that whilst chloroform boils over a naked flame at 62° to 63°, 
it does not boil below 64° when heated on a water-bath, and often not 
until a temperature of 66° has been reached. In the latter case it was 
difficult to determine whether the liquid was boiling, as the surface 
showed no signs of ebullition, a circumstance which is often observed 
with other volatile liquids, such as ether, benzene, &c. By immersing a 
piece of string in the chloroform to be distilled, the above difficulty was 
completely removed. D. B. 
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The Amount of Tartar in Wines. By M. Bucuner (Ding. 
polyt. J., cexxviii, 167—168).—The author first determined the solu- 
bility of tartar in dilute solutions of alcohol at different temperatures 
with the following results :— 


Solution of Tartar per cent. dissolved after 10 days. 
alcohol — a 
per cent. At 0°. At 6°. At 15°. 
7 0°15 0°225 0°260 

8 0°13 0°206 0°220 

9 0-11 0°187 0-206 

10 0°10 0°162 0°187 

20 0075 0:092 0112 

30 0°037 0°056 0°056 


It appears, therefore, that exposure to a low temperature may cause 
as much as half the tartar to be deposited, but time has considerable 
influence in this matter. The tartar so deposited does not readily dis- 
solve.again. The 10 per cent. alcohol solution at 15° gave 0:29 per 
cent. of tartar after 4 hours, whilst after 10 days it gave only 0°187. 

In the following tables the tartar and ash do not altogether agree 
throughout the series :— 


Alcohol. 


Wt. Vol. 
per cent.| per cent. 


WHITE WINES: 


Nussberger.........-..| 8°98 ‘ll 
Retzcr ....scccccccccese| 14°88 6 
Mackersdorfer ........| 7°50 3 
Radiseller 9 34 57 
9°05 20 
- se ecenen ae ‘20 
Radkerburger, 1877....| 7°85 ‘70 


ecoooooo 
© 0 HOS 
Oe Dando 
ooooooo 
Pee ee ee 
DW NAIOS OAT 


Rep WINES: 


Bordeaux 8°91 04 "23 
Sexzarder 8:98 10 94 
Fianfkirchner..........| 8°91 ‘00 ‘09 
Kalterer See ..........| 10°72 20 94, 
DIET cc csccscceoccel Oe 16 81 
Dalmatiner............| 9°63 92 “71 


The author concludes that too low a temperature extracts a con- 
siderable part of the essential constituents, and must affect the taste 
of the wine; a low content of tartar does not prove the addition of 


water; moreover, the amount of tartar bears no definite relation to 
the amount of ash. ‘i J 
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Examination of Cinnamon and Pepper. By W. C. Herarus 
(Arch. Pharm. [3], xi, 440—443).— 


Ceylon Chinese Cassia Cassia 
cinnamon. cinnamon. lignea. vera. 


2°4 62 22 40 to 7:0 per cent. 
Soluble matter. 10°9 15°0 15:0 _ ” 
Essential oil .. =: 14 9-0 2°2 —_ ” 


Some specimens of cinnamon contain from } to } per cent. of 


sugar. 
White pepper.. Black pepper. 
3°5 6°4 per cent. 
Alcoholic extract 8°4 


Quantitative Estimation of the Colour in Paper. 
WorstTER (Dingl. polyt. J., eexxviii, 168—173).—The author proposes 
to ascertain the increase in weight of the ash due to the colour used. 
He has determined the increase in weight of the ash due to the colour 
alone in variously coloured papers with the following results :— 


Colouring matter. Weight of paper. 
Chrome-yellow (PbCrO,).. Light-yellow paper.... 1°46 per cent. 
Yellow paper 2°47 
Sulphur-yellow paper.. 4°52 


” ” 


P b.Cr 0; 


” 


PbCrQ, 
99 Orange paper 
o Dark-orange paper.... 


Red lead (reduced lead) _. 
oxidised with nitric acid) } ape Cn GORI -~ «2 


Chrome-orange { and p Biers paper .. 3°74 


Orange-red paper .... 
{ Dark-chamois-coloured 


ge renee 0-79 


Earth colours.—These consist of clays coloured with various sub- 
stances. The amount of colouring matter is very small. Thus two 
papers tinted with an ochre colour, but not so deeply tinted as the 
ees above mentioned, give an increase of 12°6 and 15°6 per cent. on 
the ash :— 


Ultramarine Light-blue post paper.. 0°36 per cent. 

Dark-blue post paper.. 1°50 ,, 

Dark-blue post paper.. 1:70 _,, 

Light-blue paper ; i 

i. ..-- Blue paper . ” 

Pyrolusite Grey paper - 
Part of the MnO, will be converted into Mn,Q,. 


Brown coal and peat are also used to colour paper. Careful experi- 


” 
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ment will show that they have a perceptible effect upon the ash of the 
paper. J. T. 


Aniline Black. By S. Grawitz (Bull. Soc. Chim. [2], xxix, 
502—504).—By the action of an acid solution of aniline with metallic 
salts, or oxides of an oxidising nature, a black is obtained containing 
one or more atoms of hydrogen replaced by an equivalent of a metal. 
This black is not turned green by acids. L. T. O’S. 


Use of Precipitated Sulphur in Dyeing Wool with Eosin. 
By M. Rermann (Chem. Centr., 1878, 319).—Up to the present time 
dyers have always been under the impression that it is impossible to 
obtain bright colours with eosin on wool, unless the colour is fixed 
with precipitated sulphur as mordant. Instead of first boiling the 
wool in a bath of sodium thiosulphate and hydrochloric acid, as in the 
case of aniline-green, the colouring matter was at once added to the 
mordanting-bath with satisfactory results. The author experimented 
with precipitated sulphur prepared from sodium thiosulphate and 
hydrochloric acid, and found, by actual trials, that precipitated sul- 
phur is without importance as a mordant for dyeing wool with eosin, 
the acting principle being the small excess of hydrochloric acid which 
liberates the acid from the potassium salt of tetrabromo-fluorescein— 
commercial eosin—and renders the colouring matter more suitable for 
being absorbed by the wool. It was further observed that acetic acid 
affords the most satisfactory method of dyeing with eosin on wool, the 
finest shades being obtained, whilst the operation is very simple and, 
ag properly conducted, does not leave any pigment unused in the 

th. D. B. 


Use of Chromium Chlorate in Cotton Printing. By J. 
Desprerres, W. Tatarinorr, and A. SCHEURER (Dingl. polyt. J., 
ccexxvili, 260—263).—This paper is a continuation of experiments 
which were described in Dingl. polyt. J. (cexxv, 294). Chromium 
chlorate thickened with starch and printed on cotton, gives, after 
treatment with soluble glass, and dyeing in garancin, an undecided 
red colour, the shade of which may be compared with that of wine-lees. 
When “ spirits of salammoniac” are used instead of soluble glass, the 
printed portions of the cotton assume a paler colour, whilst the whites 
are dirty. The basic chlorate under the same conditions yields darker 
shades. The temperature of the soluble glass bath must not exceed 
40°. Asa rule, better colours are obtained when the chlorate is used 
in the place of the nitrate or acetate of chromium. In the case of 
nitroalizarin, however, the nitrate gives a larger yield of the catechu 
colour than the chlorate. 

The authors have prepared a new steam-black with chromium chlo- 
rate :—130 grams of wheat starch, 65 grams of torrefied starch, 0°5 
litre of water, 100 grams of acetic acid, 400 grams of extract of. log- 
wood (sp. gr. 1:1598) are boiled, and 200 grams of basic chromium 
chlorate are added after cooling. This logwood black may be used 
alone for printing, or 3 parts of it may be mixed with 1 part of steam 
catechu, obtained by preparing a solution of catechu by dissolving 
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100 grams in 50 grams of water and 100 grams of acetic acid of 
1:0506 sp. gr. 250 grams of this solution are boiled with 60 grams of 
wheat starch, 60 grams of burnt starch, 200 grams of water, and 200 
grams of basic chromium chlorate are added on cooling. This steam 
catechu is steamed for one hour after printing, then washed and 
soaped for half an hour at 75°. Both blacks may be kept without 
altering. Scheurer mentions that by boiling the solution of chromium 
chlorate for some time very gently, much gas is evolved, which gives, 
when collected in soda-lye, a mixture of chloride, chlorate, and hypo- 
chlorite of sodium. By raising the temperature to 102 to 103°, a 
regular stream of oxygen is evolved, besides hydrochloric acid: 25 
grams of liquid gave 675 c.c. of oxygen gas. The final residue consists 
of a crystallised mixture of potassium sulphate and chromic acid. 

In conclusion Scheurer states that the action of chromium chlorate 
on indigo-blue and on Turkey-red dyed with artificial alizarin has also 
been studied. Dyed cotton was dipped into the solution at different 
temperatures until the colour was destroyed. The following observa- 
tions were made :— 

Temperature 
Indigo-blue. Alizarin-red. of liquid. 
34 minutes 2 hours 23 minutes 50° 
17 54 minutes 60 
14 28 70 
4 11 80 
2 4 90 


Note by the Abstractor.—The above statement of Scheurer respecting 
the evolution of oxygen on boiling a solution of chromium chlorate is 
very interesting ; it would seem, however, that the author has omitted 
to state whether this takes place without the presence of sulphuric 
acid; in speaking of a solution of chromium chlorate, the author 
probably means the mixture of potassium chlorate and chrome-alum, 
this would explain the presence of the potassium sulphate and chromic 
acid found in the residue. D. B. 


Preparation of Sulphuretted Oils having Insecticide Proper- 
ties. By Dexa LoyvERE and Munrz (Compt. rend, lxxxvi, 1185— 
1187).—The authors have examined the oils produced by the distilla- 
tion of the bituminous limestone found at Orbagnoux, near Seyssel, at 
the base of the Kimmeridge bed. The oils contain a large amount of 
sulphur in organic combination, to which they probably owe their 
foetid odour and insecticide properties. The sulphur appears to be 
derived from sulphate of calcium, of which the mineral contains 1:2 
per cent. By adding calcium sulphate or pyrites to the mineral before 
distillation, the quantity of sulphur in the distilled oils is increased, 
the calcium sulphate or pyrites being acted upon by the hydrocarbons 
with formation of volatile sulphur compounds. The amount of sulphur 
in the oils varies from 2 to 8 per cent., according to the substances 
added before distillation. The oils havea strong and persistent odour, 
and when warmed continue to disengage volatile sulphur compounds 
in great quantities for many hours. To destroy Phylloxera, a conve- 
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nient plan is to use as absorbent the mineral from which the oil has 
been distilled, and which consists chiefly of calcium carbonate, con- 
taining a small quantity of sulphate, and traces of phosphates and 
of potash. The ammoniacal liquors containing the sulphur compounds 
which are produced during distillation are mixed with this, and the 
whole is applied as a powder to a depth of 3 or 4 inches around the 
vine stock. +. &. P. 


Insecticidal Constituents in the Flowers of Pyrethrum cor- 
neum and P. roseum. By Hacer (Chem. Centr., 1878, 368).—The 
peculiar action is due to two substances: the first a body related to 
trimethylamine, which is present in the flowers of the plant in com- 
bination with an acid. Large quantities could not be isolated; the 
action could therefore be tried only with flies. On moistening the 
mass with potash and holding a fly over it, the latter showed convul- 
sive motions. The other more important and active part is the 
resinous dust from the petals, together with the prickly pollen. This 
dust seems to adhere with great tenacity to the body of insects, causing 
irritation. An aqueous and weak alcoholic extract of Persian insect 
powder is ineffective. The tincture of this powder also is not as 
active as the dry powder. D. B. 


Preparation of Permanent Rennet-essence. By H. Soxuer 
(Dingl. polyt. J., ecxxviii, 341—349).—For the preparation of con- 
centrated solutions, only dried calves’ stomachs are suitable, and those 
which have been blown out with air and dried as quickly as possible 
are best. The small stomachs of the youngest animals are richest in 
ferment. Fresh stomachs are useless for preparing a concentrated 
essence, as they yield a thick jelly which, by filtering, gives only a 
small quantity of liquid. Concentrated extract prepared from 
stomachs after 14 days is light-yellow in colour, whilst that prepared 
after 6—8 months’ storage of the stomachs is dark-brown. This 
results from slight decay of the stomach, and as the colour does not 
affect the usefulness of the product, it is advisable to use stomachs 
which have been stored for at least 3 months. The portion of the 
stomach without folds, the Portio pylorica, is cut away as itis poor in 
ferment. 

Acid liquids are usually employed for extracting, as they seem to 
produce richer solutions, but this is only because they act more quickly 
at first than water alone. Hydrochloric acid containing 0°1 and 0°2 
per cent. of acid in two days gave extracts twice as rich in ferment as 
an aqueous one; but after 8 days all three solutions were equally 
strong. A little thymol was added to prevent decomposition during 
the experiment. When the temperature is raised to 30—35°, water 
acts more rapidly than the acid, and the solution is richer than that 
produced by acid at the ordinary temperature. 

Attempts were made to produce concentrated solutions by means of 
dilute acids, but without success. A 0°3 per cent. solution of salicylic 
acid gave a liquid which was quite fresh after 12 months, but after 
only 2 months its activity had fallen off to the extent of one-half. 

A series of experiments made with solutions of common sult con- 
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taining from 2 to 26 per cent. shows that solutions containing 3 to 6 
per cent. of salt yield the liquids richest in ferment and capable of the 
highest degree of concentration. This property of dilute salt solu- 
tions depends on the fact made known by Graham, that common salt 
is a very easily diffusible substance. Organic acids in combination 
with common salt are no better extraction agents than the salt alone. 
5 per cent. solutions of sodium or potassium sulphate are less effica- 
cious than the same strength of salt solution. Potassium chlorate 
behaves in much the same manner as common salt; an excess of the 
chlorate, however, neither acts as efficiently as a precipitating agent, 
nor as a preventer of decomposition. 

60 to 80 grams of calf’s stomach steeped for five days in 1 liter of 
a 5 per cent. solution of common salt at ordinary temperatures, 
yield a solution of which 1 vol. will coagulate 10,000 vols. of new milk 
at a temperature of 35° in 40 minutes. If the filtered solution is 
treated with 60 to 90 grams more of stomach a solution of double 
strength is obtained; another repetition gives a solution three times 
the strength of the original one. 

To prevent decomposition, about 0°53 per cent. of thymol may be 
added to the concentrated rennet extract solution. Possibly a slight 
taste due to this may be detected in the finest cheese, but for the same 
reason oil of cloves is much more objectionable. Boric acid is on all 
accounts the best antiseptic to employ, and solutions to which it has 
been added may be kept in covered vessels for months. All extract 
solutions lose strength on keeping; during the first two months the 
solution may become 30 per cent. weaker, then the strength remains 
nearly constant for eight months in the case of a solution of 1 : 18,000. 
Alcohol is almost as good an antiseptic as boric acid, if the solution 
be preserved in well-stoppered flasks. 

Detailed experiments are given, showing that the time required to 
coagulate milk is inversely proportional to the strength of the extract 
solution. From this the strength of a solution can be determined by 
adding 1 ¢.c. to 1 liter of milk at 35°, and noting the time required to 
coagulate the milk; this time multiplied by 10 gives the time for the 
proportion 1 : 10,000. J. T. 


Preparation of Black Leather Varnish and of Varnished 
Leather. By R. Hennia@ (Chem. Centr., 1878, 317—319).—It is 
well known that varnished leather is prepared with the so-called 
‘blue varnish” obtained by boiling Prussian blue with an easily 
drying oil. The preparation of this varnish forms the only secret of 
the whole manufacture. After drying, if of good quality, it should 
be flexible, clastic, and yet resistible, not sticky, fine black and shiny, 
and should not crack or strip off after exposure to the cold or after 
long wearing. It is difficult, however, to obtain a varnish with all 
these properties, success depending greatly on the manner of drying the 
leather after treatment, and on the knowledge of the reactions which 
take place during this operation, also of the fatty oils, their conversion- 
and decomposition-products. Linseed oil mostly forms the base of 
leather varnishes, a very clear and old oil free from water being used. 
The drying of all oil-varnishes is a process of oxidation, the oils being 
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converted by the oxygen of the air into tough, transparent, and more 
or less caoutchouc-like bodies. To facilitate this oxidation, the oil is 
boiled with substances which readily give up oxygen. It is bleached 
if light varnishes are required. Palmitin, which is present in most dry- 
ing oils, hinders the drying process considerably, and removes the fine 
lustre of the lacquer formed. This fat is removed by fuming nitric acid, 
palmitic acid and glycerin being formed, the former being subse- 
quently separated as a lead or manganese salt. If the oil is not clear 
or not very old, and contains water, a previous treatment with concen- 
trated sulphuric acid is necessary, or still better, to allow it to stand 
for 14 days with a concentrated solution of ferric sulphate with fre- 
quent stirring. The purified oil is then heated to 100°, and treated 
with a saturated solution of potassium permanganate (2 grams to 1 
kilo. of oil). When the mixture assumes a brown colour, the tempera- 
ture is raised to 130°, and boiling continued until all the water present 
has been expelled. Berlin blue is now added in the form of an ex- 
tremely fine powder (# to 1 kilo. to 10 kilos. oil). After 2 to 3 hours’ 
heating, a portion of the mass is painted on writing paper. If on 
cooling a deep brown shiny layer is formed on the paper, the operation 
is finished. For specially fine lacquer, 10 kilos. of oil requires 300 
grams of finely powdered gamboge. The latter is added after the 
completion of the above process, the mixture being heated to 150° for 
two hours. The temperature is then lowered slowly. Instead of 
grounding with lamp black and oil of turpentine, it is better to use an 


alcoholic solution of aniline blue, in which case the reddish-brown tinge 
always observed with the former mixture will not be noticed. 


D. B. 


Lignite-coke as a Substitute for Bone-Black. By F.Marruey 
(Dingl. polyt. J., ecxxviii, 466—467).—Bone-black has for some time 
been replaced by another preparation obtained from the coke of lignite 
found in large quantities on the Continent. The coke is ground 
up in a mill, with water, to a very fine powder, and is, after drying, 
ready for use. Large quantities of this coke are at present manu- 
factured, the conversion of coal into coke taking place in iron retorts, 
while the gases evolved are collected and used for fue] under the 
retorts. D. B. 
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Universal Spectroscope. By Vocurt (Chem. Centr., 1878, 335). 
—Bunsen’s spectroscopes, although well adapted for flame analysis, do 
not admit enough light, and are too cumbersome for investigating 
absorption spectra, a branch of spectroscopic work which is daily 
increasing in importance. The anthor recommends Browning’s pocket 
spectroscopes, which are easily handled, and give a very bright spec- 
trum. By means of a double reflecting apparatus, light is thrown side- 
ways into the lower part of the slit, whilst the same light falls directly 
into the upper part. When an absorbing liquid is placed before the 
slit, the absorption spectrum is in the upper part of the field of vision, 
whilst the unaltered spectrum is seen in the lower: a comparison of 
the two allows of very accurate observation of the absorption pheno- 
mena, and, if daylight is used, the Fraunhofer lines enable their 
position to be determined. To facilitate the use of the instrument, the 
author has devised a light folding stand, which, besides the spectro- 
scope, carries two clamps for holding test-tubes, which are preferable 
in his opinion, for the qualitative investigation of absorption spectra, 
to the more expensive absorption-boxes. When one liquid is placed 
before the slit, and another before the above-mentioned reflecting appa- 
ratus, the two can be very accurately compared. When liquids with 
very feeble absorption are to be examined, the spectroscope is placed 
vertically above them, and light is thrown up through the test-tube 
containing the liquid, by means of a mirror placed below; the stand also 
carries a clamp for holding glass. 

When flames are examined they are placed before the slit, and a 
comparison flame before the reflector. The instrument may also be 
used for examining electric discharge spectra, and Geissler’s tubes. 

J. M. T. 

Remarks on Vogel’s Communication on “The Difference of 
Absorption Spectra of one and the same Body.” By J. Moser 
(Deut. Chem. Ges. Ber., xi, 1416—1417).—The author corrects what 
appears to have been a misunderstanding on the part of Vogel, of one 
of his previous works on fifis subject (Pogg. Ann. Bd., 160, 177). 

a. as 

Battery with a Single Liquid, Depolarised by the Action of 
Atmospheric Air. By PuLVERMACHER (Compt. rend., Ixxxvii, 22). 
—The exciting liquid (dilute sulphuric acid, or solution of potash, or of 
ammonium chloride) is placed in a cylindrical porous vessel; the posi- 
tive metal is a rod of amalgamated zinc immersed in the liquid, and 
the negative metal is a slender wire of platinum or silver (according 
to the liquid employed) wound spirally round the porous cylinder. 
The coils of the wire are sufficiently separated from each other to 
avoid any capillary action; and at the number of points where the 
wire comes in contact with the liquid which exudes from the porous 
vessel, the oxidising action of the atmosphere continuously effects its. 
depolarisation. 
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The electromotive force of an element charged with potash solution 
is 1‘5 volt.; charged with dilute sulphuric acid, it is 1:16 volt. The 
resistance of a cell having a silver wire and a porous cylinder 35 milli- 
meters in diameter, and 14 centimeters in height, was found to be 
13ohm. The electromotive force had fallen 16 per cent., when a cir- 
cuit of 10 Ohms’ resistance had been closed for ten minutes, and it 
recovered its initial value when the circuit was opened for three 
minutes. R. R. 


Influence of Temperature on the Electric Conductivity of 
Liquids. By F. Exner and G. Gotpscumipt (Wien. Akad. Ber., 
1877, lxxvi, 455—475).—The object of the investigation is to ascer- 
tain the influence of temperature on the conductivity of liquids over 
as wide a range as possible, extending even beyond their normal boil- 
ing points. This paper contains results which have been obtained for 
water, both pure and acidified with sulphuric acid; no absolute deter- 
minations of resistance, however, have been made as yet, but only the 
relative determinations for the same liquid at various temperatures. 
In conducting the experiments, the temperature of the liquid was 
gradually raised from that of the room, the change in its resistance 
being meanwhile tested, and the liquid was then allowed to cool gra- 
dually, while the resistance was again observed at different points. 
In some cases curves are given exhibiting the results obtained. 

In the first four series, the water was pure, and not raised above the 
boiling point. There was a considerable diminution in the resistance 
as the temperature rose, that at 20° being about three times that at 
99°. This diminution was regular until the temperature reached about. 
75°, when it became more sudden. This arose no doubt from the 
water at that temperature attacking the glass of the vessel in which 
it was contained, as on cooling to the temperature of the room, the 
resistance was found to be permanently lowered. 

In series 5—7 the resistance was observed at temperatures above the 
normal boiling point, the liquid being contained in closed glass tubes. 
The same general decrease in the resistance was observed, with the same 
sudden change about 75°. In series 8—11 a drop of 10 per cent. sul- 
phuric acid was added to 30 c.c. of water. A minimum in the resist- 
ance was now observed about 80—90°, after which it rose again. In 
series 12 and 13 more acid was added, wheygthe decrease in the resist- 
ance once more became regular as the rs weds increased. The 
following appears to be the explanation of this anomalous behaviour of 
a weak solution of acid. The acidulated water attacks glass more 
readily than pure water, and sodium sulphate is formed. As there is 
very little acid present, the part neutralised to form sodium sulphate is 
a considerable part of the whole; but the addition of a very small 
quantity of acid will very much decrease the resistance, and conversely 
its removal will increase the resistance. The resistance of the water 
is therefore more increased by the combination of acid with the glass 
than it is decreased by the rise of temperature, and there is a minimum 
value of the resistance at the temperature where the glass begins to be 
attacked. When there is more acid present, that neutralised by the 
glass is so small a fraction of the whole that the conductivity of the 
liquid is not sensibly affected by the neutralisation. J. H. P. 
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Measurement of Heat at Various Depths in the Earth. 
(Dingl. polyt. J., cexxviii, 476).—In the Maria pit, near Aachen, 
the following determinations of the temperature at progressive 
depths were made during the construction of the shaft. The 
zero mark of the depths is 178°6 m. above the Amsterdam water- 
mark :— 

Heat Temperature Daily 
Level. of the earth. of the pit-air. temperature. 
250 m. 15°2° 17° 
310 1771 18 
370 19°15 17 132° 
490 21°6 21 
562 24°2 26 


These observations were made with a differential thermometer. At 
each of the five levels a bore-hole 1 m. in depth, and filled with water, 
was made, which was closed perfectly air-tight before every observa- 
tion. D. B. 


Heat - conductivity of Cotton, Wool, and Silk. By 
J. ScHUHMEISTER (Wien. Akad. Ber. 1877, lxxvi, 283—302).— 
Peclet concluded from his experiments, the first made with these sub- 
stances, that the conductivity of cotton, wool, and silk was not very 
different from that of air, whilst Forbes subsequently found that 
cotton was a worse conductor when compressed than when divided, 


from which it would seem to be a worse conductor than air. These 
conclusions seemed to be so improbable, that the author investigated 
the subject afresh, using the same method as that by which Stefan 
determined the conductivity of gases, the substances being placed in 
the annular space between the air thermometer of Stefan’s apparatus 
and the outer cylinder, which is the source of heat. 

The results arrived at from a numerous series of experiments with 
atmospheres of both air and hydrogen are that both the gases are 
worse conductors than either cotton, wool, or silk, and that the greater 
the quantity of these substances between the cylinders, the greater is the 
conductivity. The following empirical formule were determined for 
the conductivity, K,,, of the substance, K, being that of the atmosphere 
employed, and p the weight of the substance in unit volume :— 


K,, = Ki + 7°35 p 
K.=K,+271p 
K,, = K, + 2°50 p 


These numbers are for the case where the fibres are in all directions. 
If they are arranged in some particular way, as for instance round the 
inner cylinder, the conductivity is different. The author also investi- 
gated the specific gravities of the substances, and found them to be— 


1:707 
1-525 


3 m 2 
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Using these numbers, he determined the conductivity, taking that of 
air as = 1, to be— 
For cotton ........ = 37 
= 13 
=z Bi 
The cotton and wool employed were in the raw state, the latter 
being merino, whilst the silk consisted of cocoon fibres. 
J. H. P. 
Thermic Researches on Chromates. By Moraus (Compt. 
rend., Ixxxvii, 15—18).—The paper describes the thermic phenomena 
observed in the electrolysis of the chromates of potassium. The de- 
terminations of the amounts of heat concerned show that the electro- 
lytic decomposition of the chromates is not comparable with that of 
the alkaline sulphates, and that, thermically, the chromates more 
resemble the carbonates. R. R. 


Thermo-chemical Study of some Phenol Derivatives. By 
W. Lovauinine (Compt. rend., lxxxvi, 1392—1394).—The present 
determinations were made in continuation of the author’s researches 
to ascertain the influence, from the thermo-chemical point of view, pro- 
duced by the replacement of hydrogen by electronegative elements or 
by electropositive or electronegative radicles. 

The study of the sodium salts of the substituted phenols was ren- 
dered impossible owing to their instability during solution. The heat 
produced by the combination of Na,O in solution with solutions of 
ortho- and para-mononitrophenol, of monochlorophenol (meta-, 215°),. 
and of dichlorophenol (213—215°) respectively was ascertained : the 
numbers obtained were then compared with those given by Berthelot 
for phenol and picric acid. Dividing the difference between the heat: 
of neutralisation of trinitrophenol and phenol by 3, the number + 2°13 
is obtained ; this corresponds with the introduction of the radicle NO). 
On adding this number to 7:4 (phenol), a number (9°53) is obtained 
fairly agreeing with ortho- (9°337) and not far removed from para- 
mononitrophenol (8°89). From this we may conclude that the heat of 
neutralisation of substituted phenols increases in proportion to the 
number of times that NO, is introduced. The results also prove that 
the introduction of NO, into phenol produces a much greater effect, 
with regard to the heat of combination with dissolved Na,O, than the 
introduction of Cl. The group NO,, once introduced, corresponds in 
this respect very nearly with 2Cl: the author has already obtained 
an analogous result by the thermo-chemical study of the substitution- 
products of aniline. F. C. 


On Vapour-densities. By L. Troost (Compt. rend., Ixxxvi, 
13894—1397).—The researches of Cahours on the variation in the 
vapour-densities of acetic acid and its homologues have proved that 
the vapours of these bodies, when near their boiling points, do not 
obey the laws of Mariotte and of Gay-Lussac. This fact has since been 
proved to be general, and applies to carbonic and sulphurous anhy- 
drides, cyanogen, and other gases, when their densities are determined 
at low temperatures or under diminished pressures. Hence the corre- 
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spondence between the density and the molecular weight holds good 
only under those conditions of pressure and temperature at which the 
body expands and contracts according to the same laws as hydrogen. 
Regnault has shown that the coefficient of expansion of carbonic 
anhydride corresponds with that of hydrogen, only at temperatures above 
200°, or at pressures below that of the atmosphere. Following Reg- 
nault’s method, the author shows that the vapour of acetic acid at a 
temperature of 130° and under the reduced pressure of 30°6 mm., 
yields a normal density of 2°10 (calculated, 2°09): also that nitrogen 
peroxide at 27° and 16 mm. pressure gives precisely the calculated 
vapour-density. Hence acetic acid and nitrogen peroxide behave like 
carbonic anhydride, and the application of the law appears to be 
general : it is, however, not necessarily applicable to all bodies. Soret 
has proved that the density of ozone is three-halves that of oxygen, and 
that this result is independent of the pressure and of the temperature 
within certain limits. Bearing this in mind, we can determine by ex- 
periment whether sulphur vapour is analogous to ozone or to carbon 
dioxide: its density decreases gradually from 6°6 (three times its 
theoretical density) at 440° to 2°2 (the theoretical number) at 860°. 
If the vapour-density at 440° decreases under diminished pressure, 
sulphur vapour is analogous to carbon dioxide; if the density remains 
unaltered, sulphur vapour at 440° is like ozone. Sulphur vapour at 
440° and under 104 mm. pressure gave 6°7 density, and under 60 mm. 
it gave 63: hence sulphur vapour at 440° is a body analogous to 
ozone, its density remaining unaltered under diminished pressure, but 
gradually decreasing with elevation of temperature. 

The author has experimentally confirmed his previous results as to 
the physical condition of the vapour of chloral hydrate at 78°, and as 
to the tension of dissociation of neutral potassium oxalate at the same 
temperature. F. C. 


Inorganic Chemistry. 


Action of Iodine Trichloride on Carbon Bisulphide. By J. 
B. Hannay (Chem. News, xxxvii, 224).—The author has quantitatively 
examined Weber’s statement that a new product is formed when iodine 
trichloride is added to carbon bisulphide, and has obtained results 
which show the reaction to take place according to the equation— 


208, + 3ICl, = CCl + CSCl, + 3SCl + 3I. 
A. J. C. 


On Nitrogen Trioxide prepared from Starch and Nitric Acid, 
and on the Nitrogen Trioxide of the Sulphuric Acid Cham- 
bers. By G. Lunex (Deut. Chem. Ges. Ber., xi, 1229).—On gradually 
adding nitric acid (sp. gr. 1:33 at 29°) to a thick emulsion of starch 
heated on the water-bath, pure nitrogen trioxide is evolved, and may be 
dissolved in sulphuric acid, forming nitro-sulphonic acid SO,,OH)(NO;). 
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Lead nitrate when heated yields only nitrogen tetroxide. The experiments 
were conducted so as to determine the amount of nitrogen tetroxide 
given off by starch and nitric acid, if such were the case. In sul- 
phuric acid chambers it is argued that NO, is not present, except 
perhaps in the last chamber where there is a deficiency of sulphuric 
acid, because the nitrogen tetroxide is converted into the trioxide and 
nitric acid by the action of sulphuric acid. EK. W. P. 


Solubility of Phosphorus in Acetic Acid. By G. Vunpius 
Arch. Pharm. [3], xiii, 38).—Phosphorus when heated with concen- 
trated acetic acid is dissolved to the amount of 1 per cent.; this 
solution is rendered turbid when slightly diluted, by reason of the 
separation of phosphorus, the liquid at the same time becoming highly 
phosphorescent. In this state the phosphorus is rapidly oxidised, 
whereas the clear solution oxidises but slowly, if at all. 

E. W. P. 

Decomposition of Ultramarine by Carbonic Acid. By S. 
Sucurra (Chem. News, xxxvii, 213).—Ultramarine is decomposed, 
with evolution of hydrogen sulphide, by an aqueous solution of carbon 
dioxide, and therefore cannot be employed as a safe indicator of free 
hydrochloric acid in the presence of carbonic acid, as proposed by 
H. Miiller (Chem. Soc. J., xxiii, 38). A. J. C. 


Ultramarine. By Kwappand P. Esewt (Dingl. polyt. J., ccxxix, 
69—80 and 173—178).—The first part of this paper refers principally 
to blue ultramarine as compared with green or red ultramarine, the 
object in view being to explain the formation of the blue colour, to 
investigate the conditions of its development, and to determine its 
nature. 

The preparation of ultramarine is always divided into two opera- 
tions : formation of the raw product, and conversion of the latter into 
the blue colour. 

I. Condition of the Formation of the Crude Fused Product.—By 
starting with Gentele’s mixture—mostly used for the preparation of 
ultramarine—viz. :—100 parts of kaolin, 100 parts of soda, 60 parts of 
sulphur, and 12 parts of coal, and fusing the whole for five hours in a 
furnace charged with coke at a bright-red heat, we obtain a product 
resembling the crude ultramarine of works in appearance and con- 
sistency. 

The first question which naturally presents itself is, what change 
with regard to the proportional weights of these different substances 
can be made, and how does this alteration influence the development 
of the blue colour ? With regard to a change in the quantity of kaolin 
it was shown that the property which the fused product possesses of 
giving a blue colour is limited by the ready fusibility of the mixture. 
The latter is observed to occur when a decrease in kaolin has taken place. 
Soda gave a different result: by decreasing its quantity from 100 pts. to 
50 pts., the mass obtained had an appearance similar to that of the 
above-named raw ultramarine, the difference being that it did not lose 
large quantities of sodium sulphide in water, but nevertheless evolved 
hydrogen sulphide with acids. 25 parts of soda formed a white pro- 
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duct which neither gave a blue colour nor formed hydrogen sulphide 
with acids. An increase in the quantity of silicic acid seemed to pro- 
duce no material change in the formation of raw ultramarine. A con- 
siderable excess, however, gave unsatisfactory results (120 parts were 
added), the formation of sodium sulphide being rendered impossible 
by the fact that the large excess of silicic acid absorbs the total sodium 
present. Mixtures without the addition of silicic acid are difficult to 
work, the fused mass being frequently converted intoa slag. The loose, 
uncompact, porous nature of the fused product forms an indispensable 
condition for the development of the blue colour. 

In order to obtain a more accurate insight into the ‘important part 
which kaolin takes in the formation of crude ultramarine, the former was 
replaced by its main constituents : silicic acid in the form of quartz, and 
alumina. The following proportions were used :—45 pts. quartz, 37 pts. 
alumina, 100 pts. sodium carbonate, 60 pts. sulphur, and 12 pts. coal. 
The results were unsatisfactory, inasmuch as in the fusion proéess the 
quartz only had been rendered soluble, combining with the total con- 
tents of sodium present, leaving the alumina unused in the reaction. 
In another trial the quartz was added in the second part of the fusion 
operation ; in this case favourable results were obtained. These ob- 
servations seem to show, that for the successful development of a 
fine blue colour, it is indispensably necessary to render both consti- 
tuents—silicic acid and alumina—simultaneously active in the fusion 
process. As to the presence of sulphur in the ultramarine mixture, it 
was scarcely necessary to try experiments, since the effect of an in- 
creased or decreased addition is too well known. <A decreased quantity 
gave a fused mass having a large fusing power, whilst a reduction to 
75 parts gave a perfectly useless product. Besides the ready fusi- 
bility of the mass, the failure of the latter is due to the fact that the 
amount of sodium sulphide formed is not sufficient. An excess of 
sulphur acts as a reducing agent; in this case the addition of coal is 
unnecessary. 

The authors now proceed to give a detailed account of their investi- 
gations regarding the appearances observable during the fusion, and 
the manner in which the various ingredients act on one another. It is 
stated that the temperature required for the formation of the crude 
mass must be such as to avoid not merely the melting of the latter, 
but also fritting. In the fused state silicic acid is neither changed by 
sulphur nor by sodium thiosulphate. By treating quartz meal (ob- 
tained from a porcelain manufacture) with sodium sulphide at a red 
heat no change was observed. This tends to show that silicon sul- 
phide is not formed in the crude product; the formation of aluminium 
sulphide, however, has been supposed to take place. The latter is 
easily obtained by introducing sulphur into melted metallic aluminium. 
The compound formed—not black, but of light yellowish-grey colour— 
evolves hydrogen sulphide under water, alumina being separated as 
flakes in the water. The question whether aluminium sulphide is pro- 
duced in a similar manner from alumina and not from the metal in the 
formation of ultramarine, is answered negatively, although Frémy and 
Vincent have succeeded in obtaining aluminium sulphide by the action 
of carbon bisulphide vapours on red-hot alumina. 
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In conclusion of the first part of the authors’ paper it is men- 
tioned that sodium thiosulphate behaves in the same manner as a 
mixture of free sulphur and soda. Sodium sulphate reduced by coal 
at a red heat gives ultramarine. The question whether free sulphur 
forms a decomposition-product of ultramarine with acids, or is present 
in crude ultramarine, or in blue ultramarine, cannot be decided 
by analysis, so long as the oxygen is determined by difference. Further 
proofs will show that it is possible to have a quantity of free sulphur 
in these products, in spite of the volatility of this element at a red 
heat. 

II. Conversion of Crude into Blue Ultramarine.—On continuing the 
roasting operations for some time, with access of air, crude ultramarine 
assumes a blue colour, in the presence of an excess of sulphur. Although 
the development of the blue colour has always been attributed to the 
action of the sulphurous acid produced, it is found that the latter is 
not the only active agent in the formation of the blue. When sulphur 
is burnt, sulphuric anhydride is formed in small quantity, as well as 
sulphurous acid, and acts like sulphurous acid on the crude ultramarine, 
as may be shown by passing the vapours of sulphuric anhydride over 
it. The best and most suitable means of blueing crude ultramarine 
on the small scale is dry hydrochloric acid gas. Ammonium chloride 
possesses the same property, as at high temperatures it becomes dis- 
sociated into a mixture of hydrochloric acid and ammonia vapour. 
Carbon disulphide, carbon dioxide, anhydrous phosphoric acid, and 
anhydrous boric acid, have also the same blueing property. Chlorine 
isvery powerful. In all cases heat is required to effect the conversion. 
Neither heat nor air alone is sufficient for the formation of the blue 
colour. 

From the results of the authors’ observations, the following would 
appear to be the conditions for the formation of crude ultramarine, and 
its conversion into ultramarine blue :— 

(1.) Fixed and invariable proportions of the weights of the mixed 
substances (forming crude ultramarine) are unnecessary, considerable 
latitude being allowable in this respect. 

(2.) It is indispensable that the combination of the alumina and 
silica should be broken up by the heating process. 

(3.) Soda must be added in quantity sufficient to produce an abun- 
dance of sodium sulphide as well as silicate. 

(4.) Crude ultramarine must be capable of evolving large quantities 
of hydrogen sulphide. 

(5.) The oxygen-compounds of the sulphur are not integral ingre- 
dients of either crude or blue ultramarine. 

(6.) The formation of aluminium sulphide does not take place 
during the ignition. 

(7.) The ingredients forming the mixture must be as finely divided 
and mixed as intimately as possible, in order to form a homogeneous 
product and a uniform blue. 

(8.) The temperature to which the mixture is heated must be suffi- 
cient to completely displace the alumina, and to form sodium sulphide, 
but it must never be so high as to cause fritting or actual fusion of the 
mixture. 
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(9.) For the production of crude ultramarine, one hour’s heating is 
needed, as the reaction takes place gradually. 

(10.) The conversion of ultramarine into the blue is effected by the 
action of anhydrous acids (chlorine) at a moderate red heat, and is 
always accompanied by the separation of free sulphur, and the forma- 
tion of a corresponding sodium salt. D. B. 


Gallium. By L. pe Borssaupran and E. Junerieiscn (J. 
Pharm. Chim. [4], xxvii, 338—340; see also this Journal, p. 556).— 
Crystals of gallium are obtained by introducing into the metal, cooled 
10—15° below its melting point, a piece of platinum with a particle of 
solid gallium attached to it. In from 3 to 10 seconds octahedrons form, 
which are modified at the summit by traces of the basal face. If these 
crystals are not directly removed, the metal becomes heated nearly to its 
melting point, solidification is retarded, and the basal face is so much 
developed that large tables are formed. The reason for this variable 
development of the faces of the same crystal has already been given by 
the author. 

The crystals of gallium are very brilliant, but are difficult to measure 
owing to their faces being slightly rounded. The authors hope to 
overcome this by preparing the crystals by slow electrolysis. 

Thin wire may be bent several times without breaking, but a rapid 
flexion or shock fractures it at once, in the same direction as the 
cleavage of the crystals. 

Thin plates were prepared by fusing the metal between hot glass, 
when, after cooling, the sheet was easily removed under water. 
Crystals of gallium prepared in the cold by electrolysis from a potash 
solution, decrepitate when placed in cold water, at the same time giving 
off bubbles of gas. But when the liquid is heated above 30°, and sub- 
mitted to electrolysis, very frequently towards the end of the opera- 
tion a pasty metal is formed which swells up in tepid water, and has 
the appearance of ammonium amalgam; when well mixed with water 
at 40°, it contracts, and becomes converted into ordinary liquid 
gallium. 

The authors believe that gallium is frequently alloyed with small 
quantities of an alkali-metal. When it is deposited by electrolysis, a 
trace of zinc comes down with the gallium, from which the latter can be 
almost entirely freed by prolonged agitation with tepid water acidu- 
lated with hydrochloric acid. The oxide of the metal is soluble in 
ammonia. Bromine has a less energetic action on the metal than 
chlorine, nevertheless it combines with it in the cold, with evolution 
of heat. The bromide is white, crystalline, and deliquescent, but less 
volatile than the chloride. The iodide may be obtained by gently 
heating the materials together; it is crystalline, but not colourless, 
probably owing to free iodine which it retains ; itis fusible and volatile, 
but less so than the bromide, undergoing partial decomposition when 
strongly heated. It is deliquescent. R. C. W. 


Zine-dust. By F. A. Tuum (Dingl. polyt. J., ecxxix, 56—57).— 
With reference to Lencauches’s experiments described, ibid., cexxviii, 
267, the author mentions that 1 litre of zinc-dust weighs, in a loose 
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(unpressed) state, according to the degree of purity, 2°5 to 3 kilos, 
the sp. gr. varying from 6 to 7. This fact shows that the former 
chemist’s statement regarding the sp. gr. of zinc-dust is not correct, it 
being mentioned that this powder is scarcely as heavy as water. It is 
not practicable to work up zinc ores exclusively for the production of 
zinc-dust, the loss being too great. 

With regard to the tension of zinc vapour, which Lencauches sup- 
poses to be not higher than the atmospheric pressure, even at the 
highest temperatures, the author has but little doubt, that in the 
present state of science it would not be possible to disregard Mariotte’s 
in this case any more than any other law. D. B. 


Action of Water and of Saline Solutions on Zine. By 
Snypers (Dingl. polyt. J., ccxxviii, 477, from Deut. Chem. Ges. Ber., 
xi, 936).—The solubility of zinc in well-water depends on the propor- 
tion which exists between the carbonates and phosphates, and the 
chlorides, sulphates, and nitrates. The most injurious salts of the 
latter class are the ammonium salts, then the chlorides of the alkaline 
earths, and the chlorides and sulphates of the alkalis. Hard well- 
water does not act on zinc. Soft water and rain water containing 
ammonium salts act on this metal. D. B. 


Double Compounds of Metallic Sesquisulphates. By A. Erarp 
(Compt. rend., lxxxvi, 1399—1402).—The persulphates can yield salts 
of the general formula M2(SO,)3.N2(SO,)3, and these can further com- 
bine with a molecule of sulphuricacid. The author has prepared salts 
in which M and N in the above formula are represented respectively 
by iron and aluminium, iron and chromium, aluminium and chromium, 
manganese and iron, and chromium and manganese. 

Al. (SO,)¢Fe2.50,H2, is obtained in microseopic hexagonal plates by 
heating to 200° a concentrated solution of 2 molecules of ferrous sul- 
phate, and 1 molecule of aluminium chloride which has been mixed 
with nitric acid and a large excess of strong sulphuric acid; the sandy 
deposit was separated by decantation, washed with glacial acetic acid, 
and dried at 120°. When heated to dull redness, this salt loses sul- 
phuric acid, and Al,(SO,).Fe, is left as a white crystalline insoluble 
powder. 

The method of preparation of the double salts containing chromium 
was similar, chromic acid bemg used. 

The doubie salts containing manganese were prepared by heating a 
solution of manganous sulphate and of the other compound in the 
requisite proportions to 250°, and adding a mixture in equal volumes 
of sulphuric and nitric acids in small quantities at a time. When 
warmed with hydrochloric acid, the compounds containing manganic 
sulphate evolve chlorine. The double sulphate of aluminium and 
manganese contains two molecules of aluminium sulphate to one of 
manganic sulphate. F. C 


Analysis of Iron Ores. By Lipps and Scuneriper (Dingl. polyt. 
J., eexxviii, 474, from Berg-und hiittenmdnnisches Jahrb., 1878, 200).— 
The authors have examined spathic ironstone from Gollrad, with the 
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following results: I. Roasted and lixiviated. II. Roasted with coal- 
waste from Loében, not lixiviated. III. Roasted with charcoal-dust, 
not lixiviated. 


Fe,03. FeO. Mn,0,. CuO. CoO. Al,03. CaO. 
67°61 2°60 3°35 0030 traces 0°94 115 
62°64 2°00 3°33 0°013 - 3°55 1:25 
64°30 1:89 3°05 0°006 9% 1:76 1:30 


Quartz and CO, and 
MgO. combined Si0,, H,SO,. H,P0O,. H,0. 
I. 841 13°80 0°31 0°04 145 = 99°690 
Il. 10°35 13°15 2°46 0°02 1:80 = 100°563 
Ill. 862 15°48 2°23 0°04 2:00 = 100°676 


D. B. 


Properties of Iron-Alloys. By G. H. Bitsineas (Dingl. polyt. 
J., ecxxviii, 427—431).—These experiments were undertaken (EHngi- 
neer and Mining Journal, 1878, xxiii) with the view of determining 
the influence which the absorption of other metals exercises on the 
properties of iron. The author experimented in one case with pure 
iron poor in carbon, and repeated his experiments with iron containing 
gradually increased quantities of carbon. In each case 7 kilos. of iron 
were worked up in an open crucible, exposed to the flame of a Siemens- 
Martin regenerative furnace. 

Iron and nickel gave a perfect alloy, behaving like iron at a white 
heat. The composition of the alloy was 0°732 p.c. nickel, 0°07 carbon, 
and the sp. gr. 7°787. When the carbon is increased, the action of 
nickel is weakened. By rolling the alloy made with a large propor- 
tion of carbon into bars, and welding, they are rendered red-short 
after hammering. 

Iron and copper (2 p.c.) give red-short castings, with dark grey 
granular fracture. When turned, polished, and etched, they showed 
homogeneity without distinct crystalline structure. 

Tron and tin form a brittle alloy with fine crystalline structure. The 
alloy appears homogeneous when turned and polished. Its composi- 
tion was 0°73 p.c. tin, 0°06 p.c. carbon, and the sp. gr. 7°805. Tin 
proved to be the most injurious to iron of all metals used in these ex- 
periments. 

Iron and platinum combine at a comparatively low temperature, and 
in any proportions. Unless equal quantities of carbon are present, the 
alloy cannot be worked at high temperatures. The alloy breaks when 
rolled if a small quantity of carbon is present. 

Tron and antimony give an alloy with blistered and coarse crystalline 
ae not resisting welding or hammering, being both cold and red- 

short. 

Iron and bismuth give an alloy harder than pure iron, with fracture 
resembling that of Bessemer steel ; does not resist welding or rolling. 

Iron and molybdenum combine very readily, forming an alloy per- 
fectly useless for any purpose. 

Iron and zinc form an alloy which cannot be rolled or welded with- 
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out breaking. Mere traces of zinc influence the quality of iron very 
considerably. 

Iron and lead. The same as the former. 

Iron and silver combine with difficulty. 

Iron and cobalt form an alloy weaker than iron, and not resisting 
rolling into bars. D. B. 


The Allotropic Condition of Metals. By P. Scnutzenser- 
GER (Compt. rend., lxxxvi, 1897—1399).—After referring to previous 
experiments of his own and of Gore, which furnished copper and anti- 
mony apparently in an allotropic condition by electrolysis, the author 
describes recent experiments by which he obtained lead in a remarkably 
oxidisable condition: he considers that these examples might be multi- 
plied by subjecting different metallic solutions to electrolysis under 
suitable conditions. 

The current from a Bunsen element is passed through a ten per 
cent. potash solution, the positive electrode being a sheet of lead and 
the negative a sheet of copper or polished gold: the electrodes are 
placed parallel, and three or four centimeters apart. As soon as a 
little lead has been dissolved, a bright bluish-white metallic film is de- 
posited on the negative plate. 

If the negative plate is at once removed from the bath and exposed 
to the air, after having been washed with tepid water which has been 
boiled, the film rapidly vanishes, causing the yellow colour of the 
subjacent metal to appear. After drying, it becomes evident that in 
reality a film of yellow lead oxide has been formed, which while_moist 
did not conceal the metal beneath. 

Hydrogen is constantly liberated from the negative plate during the 
electrolysis, and consequently the amount of lead dissolved from the 
lead plate is greater than that deposited on the negative electrode. As 
soon as the quantity of lead in solution ceases to be very small, the 
deposit instead of being smooth, appears as a bulky grey sponge, 
together with very delicate hairs or feathers. This sponge after having 
been washed with boiled water and dried in a vacuum, yields a metallic 
powder which on exposure to air is changed in less than an hour into a 
crystalline talc-like oxide. 

As soon as the vertical distance between the electrodes becomes much 
reduced by the growth of this sponge, or when the bath is too highly 
charged with lead, the deposit suddenly changes to brilliant plates (arbor 
Saturin). 

Allotropic copper, obtained by electrolysis of the acetate, always con- 
tains a little acetate and oxide, hence it is impossible to decide whether 
it contains any occluded hydrogen ; but since this hydrogen would not 
exceed 0°03 per cent., it is difficult to conceive any alteration of pro- 
perties resulting from its presence in quantity so small. The following 
experiments prove that the differences observed result from allotropic 
modification. A fresh sheet, which liberated only a mixture of nitrogen 
protoxide and nitrogen from 10 per cent. nitric acid, was heated in a 
sealed tube for 24 hours at 100°, with water slightly acidified with 
acetic acid: after cooling, there was no increase of pressure, and the 
copper when treated with weak nitric acid yielded nitrogen dioxide 
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mixed with 10 per cent. or more of protoxide. When heated with 
water alone, the change is produced, but more slowly or less perfectly : 
it would appear that the higher the temperature employed, the lower is 
the proportion of nitrogen protoxide subsequently yielded on treatment 
with dilute nitric acid. It is probable that for each condition an equili- 
brium is established between the two varieties of copper. 

Cuprous oxide in fine powder when treated with cold 10 per cent. 
nitric acid behaves like a mixture of copper and cupric oxide: cupric 
nitrate is formed in solution without any evolution of gas, and finely 
divided copper remains in a condition not attacked by dilute nitric 
acid at ordinary temperatures, and possessing therefore properties 
directly the converse of the electrolytic copper referred to above. 

F. C. 

Bismuth Subnitrate. By A. Ricue (Compt. rend., Ixxxvi, 1502 
—1505).—An examination of a number of specimens of bismuth sub- 
nitrate from different manufacturers showed that they all contained 
lead in sufficient quantity to give a precipitate with dilute sulphuric 
acid; but a further examination of the white precipitate proved that 
it was very complex and by no means wholly composed of lead sul- 
phate. The weight of total precipitate obtained varied from 0°58 to 
0:16 per cent., but while the former contained 0°334 per cent. of lead 
instead of 0°396, the latter contained only 0°033 per cent. instead of 
the theoretical quantity, 0°109. One specimen which contained no 
lead whatever, gave 0°18 per cent. of precipitate containing theoreti- 
cally 0°123 per cent. of metallic lead. 

The quantity of lead actually present in any sample did not amount 
at the most to more than ;,/5;th part; a proportion which must be 
considered too small to be dangerous. 

By precipitating a solution of bismuth containing 2 per cent. of lead, 
with pure distilled water, according to the directions of the Codex, a 
subnitrate was obtained which did not contain a trace of lead; but on 
adding ammonia to the filtrate so as to leave the solution slightly 
acid, a further precipitate was obtained, containing nearly one-half 
per cent. of lead. Again, by substituting well-water containing 
calcium carbonate and sulphate for distilled water, the precipitated 
subnitrate gave, on solution and addition of dilute sulphuric acid, 0°775 
per cent. of crude sulphate, containing 0°056 per cent. of lead instead 
of the theoretical amount, 0°529 per cent. 

The formula BiO,NO; + 2Aq requires 17°64 per cent. of nitric 
anhydride, but several specimens of subnitrate precipitated by distilled 
water contained only 14 to 15 per cent., while that precipitated by the 
partial addition of ammonia contained about 9°0 per cent. The sub- 
nitrates of commerce were found never to contain more than 12-0 per 
cent. ; one sample even falling as low as 0°898 per cent. 

From these experiments the following conclusions may be drawn— 

1. That it is possible to produce pure subnitrate from bismuth con- 
taining lead, by the addition of distilled water only. 

2. That the subsequent partial addition of ammonia should be 
avoided. 

3. That well-water should never be substituted for distilled water. 

J. W. 
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Occurrence and Working of Mercury Ores. (Dingl. polyt. J., 
ccexxix, 168—173).—The principle of the preparation of mercury from 
its ores is very simple. It suffices to ignite the ores in closed vesseis 
with lime for the removal of the sulphur, and to condense the vapours 
formed, or to undertake the desulphuration by merely introducing 
air, whereby the sulphur is burnt to sulphurous anhydride, the latter 
passing into the atmosphere. The main difficulty is the condensation 
of the mercury vapours, an operation which has not yet been effected 
without great loss, although many improvements have been made in 
this direction. 

The chief districts for the production of mercury are: Almaden 
in Spain, Santa-Clara in California, Idria in Austria, and formerly 
Zweibriicken in Bavaria. According to the most recent accounts 
mercury ores have been found in quantity in Borneo. In Bavaria the 
ores were distilled with lime in retorts with clay receivers containing 
a small quantity of water. Ure afterwards improved on this plan by 
using cast-iron retorts fitted with a tube from which the vapours were 
passed into a condenser. For the desulphuration by burning with 
access of air, an apparatus is recommended, consisting of large brick 
chambers in which ore and fuel are piled up in alternate layers, whilst 
air is introduced through openings at the bottom. The mercury 
gradually collects in the upper part of the mass, and when this is rich 
enough it is washed to obtain the metal. The loss is about 12 per 
cent., but in numerous other forms of apparatus constructed on a some- 
what similar principle the loss is far greater. At St. Clara, California, 
an improved form of condenser has been tried. The apparatus con- 
. sists of a large chamber, in which the greater part of the flue-dust is 
deposited, and of three smaller chambers connected with the larger one, 
and communicating with one another at the top and bottom alternately. 
These chambers subsequently open into a series of smaller chambers in 
connection with the main shaft. 

In 1870 Pellet constructed an apparatus in which the vapours pass 
through a long system of chambers, where they are thrown down with 
artificial rain fall. This method seems to give the most satisfactory 
results, the condensation being so complete, that the escaping vapours 
do not contain even a trace of mercury. 

In conclusion, an account is given of the principal localities at which 
mercury mines exist. It is shown that North America produces one 
half of the total quantity of mercury brought into commerce, Spain 
and Austria being the next largest producers. The quantity of mercury 
produced in 1876 in the whole world amounted toa total of 126,600 
bottles, containing 34°7 kilos. per bottle, of which North America pro- 
duced 69,200 bottles, Spain 41,700, and Idria 8,000 bottles. 

D. B. 
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Mineralogical Chemistry. 


Structure of certain Minerals. By Gaupin (Compt. rend., lxxxvii, 
66).—In this paper the author deduces the molecular constitution of 
certain minerals from peculiar theories as to their crystalline structure. 
Thus, the crystallisation of lead and calcium tungstates and molybdates 
he considers to prove that tungstic and molybdic acids are analogous 
to alumina, to boric acid and to arsenious acid, and not to sulphuric or 
chromic acid. The emerald he regards as composed of 27 molecules of 
silica, 4 of alumina, and 10 of glucina, arranged so as to form 7 re- 
gular hexagons. R. R. 


Occurrence of Marsh-gas in Old Coal Pit Workings. By J. 
CoguiLLion (Compt. rend., lxxxvi, 1320—1322).—From several ob- 
servations and determinations of marsh-gas in old coal pit workings, 
the author concludes that marsh gas does not occur diffused through 
the atmosphere of these workings, but has a tendency to accumulate 
in layers, and otherwise localise itself. Several of these determinations 
were made by means of a portable apparatus invented by the author 
and styled a “ grisoumétre portatif.” oe 


Analysis of the Spring Water of Marpingen. By H. Vout 
(Deut. Chem. Ges. Ber., xi, 878).—The analysis of this water gave the 
following constituents in 1 litre :— 


Milligrams. Organic and 
volatile 
CaO. MgO. FeO3. SiO, H,SO, Cl HNO, K,ONa,0. substances. 


134 89 30 48 34 Ol traces iraces 20°0 


This water is therefore of no use for medicinal purposes. D. B. 


Analysis of the Water of the Sch6nbornsquelle at Kissingen. 
By E. v. Gorup-Besanez (J. pr. Chem. [2], xvii, 371—390).— 
Temperature of water = 19°2° to 20°. Sp. gr. at 185° = 1:01156. 
Rate of flow = 34 to 35 cubic feet per minute— 


Solid Constituents. 

Sodium chloride............ 9°50719 grams per litre. 
Lithium chloride 0°01595 
Ammonium chloride ........ 
Magnesium chloride . 

- bromide 
Potassium sulphate 
Calcium sulphate 
Magnesium sulphate 
Calcium carbonate ..... oseee 142436 
Magnesium carbonate ...... 0°07329 
Ferrous carbonate 
Manganous carbonate 
Calcium phosphate 


Total = 12°99624 grams per litre. 
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Gaseous Constituents. 


Free carbon dioxide (including that present 
in the bicarbonate) ........... sueveve = 1271 c.c. per litre 
True free carbon dicxide ..... PENA oe oes - = 908 c.c. ~ 


Traces of cesium, barium, strontium, aluminium, lead, arsenic, 
antimony, zinc (doubtful), boric and nitric acids, and bituminous 
organic matter were detected. M. M. P. M. 


Organic Chemistry. 


On Chloroform. By G. Vutrivus (Arch. Pharm. [8], xiii, 37).— 
After trial of six different sorts of chloroform, including the best, it was 
found that that which answered best in surgical operations was ordinary 
chloroform, which had, however, withstood the test of strong sul- 
phuric acid. E. W. P. 


A New Process for the Formation of Nitroethane. By P. 
LavutTerBacnu (Deut. Chem. Ges. Ber., xi, 1225).—By the distilla- 
tion of equivalent quantities of potassium ethylsulphate and sodium 
nitrite, an oily liquid is obtained, which appears to be nitroethane, bat 


only 6 per cent. of the theoretical quantity is produced. Ethyl nitrite 
and aldehyde are likewise formed at the same time. E. W. P. 


Oxidation-products of 8-Hexyl Iodide, Hexylene Bromide, 
and Monobromhexylene (derived from Mannite). By 0. 
Hecut (Deut. Chem. Ges. Ber., xi, 1420—1426).—1. 8-Hexyl iodide.— 
When this compound is oxidised by a mixture of potassium dichro- 
mate and dilute sulphuric acid, it yields iodine, carbonic acid, and 
acetic and butyric acids; a portion is also acted upon by the free iodine, 
and forms a resinous product. The conclusion drawn from these 
results, that 6-hexyl iodide has the constitution, 


CH;.CHI.CH,.CH2.CH,.CH;, 


is weakened by the observation that the iodide is also decomposed when 
heated with sulphuric acid of the same concentration as that used in 
the oxidation, iodine and hydriodic acid being set free, so that the 
oxidation-products may result from the oxidation of hexylene. 

2. Heaylene bromide.—The oxidation of this compound, whose con- 
stitution has been determined by the author (Ber., xi, 1154), yielded 
similar results ; butyric and acetic acids are formed, bromine is set free, 
and reacts on the unaltered bromide, forming further substituted com- 
pounds. When boiled with dilute sulphuric acid the bromide is 
resolved into hydrobromic acid and a resinous product. The sulphuric 
acid solution was also found to contain some hexylene glycol, 
C.H;.(OH)., from which it would appear that the formation of this 
body preceded the oxidation. 

3. Monobromhewylene—The oxidation of this body yielded butyric 
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and acetic acids and bromine, which latter formed with the unaltered 
compound a substance having the composition, CsHjBr,. Monobrom- 
hexylene is unattacked by dilute sulphuric acid, so that the reaction 
is a direct oxidation. It does not, however, decide between the two 
possible constitutional formu!ae— 


CH:;. CBr—CH.CRF.:. CH..CH; and 
CH;.CH—CBr.CH,.CH:2.CH,, 


as both would yield butyric and acetic acids. 

The author infers that, in the oxidation of such bodies, the halogen 
atom is set free, whilst the carbon-atoms united to it are resolved into 
carboxyl groups, and in other respects the chains of carbon-atoms are 
oxidised in accordance with Popoff’s law. The method of limited oxi- 
dation may therefore be used to determine the constitution of such 
halogen derivatives. e. =. 


Preparation of Ethylene and Ethylene Compounds. By 
E. ERLENMEYER (Liebig’s Annalen, cxcii, 244—255).—The author 
criticises Demole’s objection (Annalen, clxxxtii, 123) to the apparatus 
described by Bunte and himself, in 1%73, for preparing ethylene and 
ethylene bromide (ibid., clxviii, 64), and in turn points out objections to 
the apparatus of Demole, whilst upholding the efficiency of his own: 
he has slightly modified the proportions, however, allowing a mixture 
of 1 part alcohol with 2 of sulphuric acid to flow into the mixture of 
25 grams alcohol with 150 grams sulphuric acid. 

Demole’s method (ibid., clxxvii, 45) for preparing glycol, by the 
action of potassium acetate on ethylene dibromide, has been carefully 
examined by the author. He finds that the formation of glycol by this 
method attains a maximum when the proportion of water present is 
such that, on the one hand, the monacetin formed is completely 
saponified, and, on the other, at least the greater part of the acetic acid 
set free in the reaction is taken up by the alcohol with: production of 
ethylic acetate. ; 

From his experiments upon the method of Zeller and Hiifner 
(potassium carbonate solution and ethylene bromide), the author 
believes that the production of glycol takes place in two stages— 


(1.) CH,Br.CH,Br + 2(KO.COOK) = CH,(0.COOK).CH,(0.COOK) 
+2KBr. 

(2.) CH,(O0.COOK).CH,(0.COOK) + 2HOH = CH,(OH).CH.(OH) 
+ 2(HO.COOK). 


A third reaction, resulting in the production of C,H;Br, also takes 
place. This may be probably formulated as— 


CH,Br.CH,Br + KO.COOK = CH,—CHBr + KBr + HO.COOK. 


Zeller and Hiifner add alcohol, in order to precipitate the potassium 
bromide formed during the reaction. The author recommends a mix- 
ture of equal parts of alcohol and ether, and suggests the advisability 
of saturating the alcoholic ethereal liquid with carbon dioxide, in order 
to decompose the potassium alcoholate which, from his experiments, 
seems to be formed. The method recommended by the author for the 
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preparation of monacetin and glycol is based upon that of Atkinson 
(ibid., cix, 232), and is as follows :— 

600 grams ethylene bromide, 700 grams fused potassium acetate, 
and 1,500 to 1,800 grams alcohol, of 0°83 sp. gr., are boiled together in 
a flask fitted with an upright condenser, until the bromide ceases to be 
precipitated from the alcoholic liquid by addition of water. When 
cold, the liquid is passed through a filter, to separate potassium bro- 
mide, and is then distilled. The portion which passes over above 140° 
(400 to 440 grams) is warmed for 12 hours on a water-bath, with 
excess of barium hydrate dissolved in boiling water. The strongly 
alkaline liquid is then saturated with carbon dioxide, filtered, and eva- 
porated to one-third of its bulk on the water-bath. The residue, after 
cooling, is washed into a flask with a weighed amount of very strong 
alcohol, an equal weight of ether is added, and the whole is well shaken. 
The clear liquid is withdrawn from the crystalline precipitate, the 
residue washed with a mixture of equal weights of alcohol and ether, 
the washings passed through a filter, and the whole liquid heated on a 
water-bath, until the alcohol and ether are removed; the residual 
liquid is then fractionated, the portion boiling above 186° being kept 
separate. That which boils below 186° is boiled down to a syrupy 
consistence on the water-bath, and is then again fractionated. About 
two-thirds of the theoretical yield of glycol is obtained by this pro- 
cess. M. M. P. M. 


Oxidation of Unsaturated Chloro-, Bromo-, and Chloro- . 


bromo Substituted Hydrocarbons. By E. Demo.e and H. Dire 
(Deut. Chem. Ges. Ber., xi, 1302—i306).—One of the authors has 
already shown that dibrom- and tribromethylene, when treated with 
free oxygen, yield brom- and dibromacetyl bromide (Ber. xi, 315). 
The bodies, CH,—CHBrC.Cl, and C,Br, when treated with free 
oxygen in presence of platinum black, are not oxidised at all. Di- 
chliorethylene, C,H;,Cl., which Regnault has shown to undergo poly- 
merisation when exposed to the air (Ann. Phys. Chim., \xix, 157), is 
found to undergo a similar change, with evolution of acid vapours 
when shaken up with free oxygen. 

The compound, CHCI—CHBr, which Miiller (Annalen, Sup. ii, 
287) prepared by the action of potassium cyanide on C,H;CIBr,, 
solidifies easily, forming a polymeric modification. This compound 
when shaken up with oxygen, yields a large quantity of a fuming 
liquid, boiling at 128°—132°, and a small quantity of an oily liquid, 
boiling at 140°, besides some unaltered CHCI—CHBr. The liquid 
boiling at 128—132°, is a mixture of bromacetyl chloride and chlor- 
acetyl bromide, as is shown by its boiling point, and also by its yielding 
with water, brom- and chloracetic acids, and with alcohol, ethyl brom- 
and chloracetates, together with hydrochloric and hydrobromic acids. 
The oily liquid boiling at 140° is a polymeric modification of C,H,C1Br, 
which solidifies on exposure to the air, and carbonises when heated 
above 100°. 

Bromamylene, which contains the group CHBr, when treated with 
free oxygen, is unaltered. From these experiments the authors con- 
clude that—1. Ifa bromo-, chloro-, or chlorobromo- substituted ethylene 
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undergoes polymerisation on exposure to the air, that it absorbs oxygen, 
and forms anacid compound. 2. If polymerisation does not take place, 
oxidation cannot. 3. The final products, C,Cl, and C,Br,, since they 
contain no hydrogen, can neither be oxidised, nor do they form poly- 
merides. 4. The bromo-substitution compounds of series homologous 
with the ethylene series, do not appear to form polymerides, or to be 
oxidised by free oxygen. a os 


Experiments and Theory on the Change of CHBr—CHBr 
by means of Oxygen into CH,Br—COBr. By E. Demote (Deut. 
Chem. Ges. Ber., xi, 1807—1314).—The author first gives an account 
of a series of experiments undertaken to explain the different parts 
played by oxygen, moisture, and temperature in their action on di- 
bromethylene, C,H,Br,. This substance, when sealed up with dry 
air, undergoes little change, a solid polymeride forming in small quan- 
tities only; when exposed to the action of moist air it, however, 
partly solidifies, and partly remains liquid. The former portion is 
a polymeric modification, the latter contains monobromacetic acid 
and C.H.Br;, which boils at 200°. When a current of moist air is 
passed through C,H,Br., then it is chiefly changed into solid poly- 
merides, scarcely any bromacetic acid, and very little bromacetyl bro- 
mide being produced. If the air be dry and the temperature 15°, the 
quantity of the polymeric modification is less, but the quantity of acid 
bromide is increased ; if the temperature be raised to the boiling point, 
then no solid modification is formed, but a large quantity of bromacetyl 
bromide. If acurrent of dry oxygen be passed into dibromethylene, 
at first a little of the solid modification is formed, but when the tem- 
perature rises the acid bromide is alone formed. If, however, water be 
present, and the temperature allowed to rise to 50°, then one half of 
the dibromethylene is changed to the oxidation-product, the other 
half to the solid product; whereas, if the temperature be kept at 15— 
20°, then three-quarters are resolved into the solid modification. The 
observations of Lennox (this Journal, xiii, 206), show that ethylene 
tribromide on exposure to air polymerises, dibromacetic acid being 
formed at the same time. 

From these experiments it will be seen that oxygen is necessary to 
polymerisation, and that the presence of water also favours it; whilst 
if the temperature be allowed to rise to 50°, the oxidation-product is 
formed alone. Dibromethylene dissolved in benzene, and exposed to 
the action of air, forms the polymeride only, whilst its alcoholic solu- 
tion yields bromacetic ether and a little C,.H,Bry. 

To explain this action the author supposes that first the ethylene 
dibromide is resolved into hydrobromic acid and an unsaturated com- 
pound, CHBr—C—. This body unites with hydrobromic acid, and 
forms the polymeric compound, thus :— 

CHBr—C—+ HBr = n(CHBr—CHBr). 

Again when acted upon by HBr and oxygen it forms the acid bro- 
mide, as follows:— 

CHBr—C— + HBr + O = CH,Br.COBr. 


It is also possible that some hypobromous acid is formed, which 
. 3n 2 
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reacts on the C,H.Br., forming C.H,Br,. Similarly the oxidation of 
CHCI—CHBr may be explained, HCl and HBr, together with 
CH,Br.COCI and CH.CI.COBr, being formed. CH,Br.COC! occurs in 
larger quantity than CH,Cl.COBr, since CHCl— is less stable than 
CHBr—. The decomposition of tribromethylene is explained by the 
following equations :— 


(1.) CHBr=CBr, = CBr;=C— + HBr. 

(2.) CBr.—C— + HBr = n(CHBr—CBr.). 
Polymeric compound. 

(3.) CBr.—C— + HBr + O = CHBr,.COBr. 


Dibromacetyl bromide. 


From this theory it will be seen that CHBr—CH, may undergo 
oxidation and polymerisation, whereas such bodies as C,Cl, and C.Br, 
cannot, since they contain no hydrogen. y ey BB. 


Formation of Tertiary Amines by the Synthesis of Organic 
Acids. By E. Scumipt (Deut. Chem. Ges. Ber., xi, 728—733).—In 
the synthesis of isobutyl-formic acid from isobutyl] cyanide, which had 
been prepared by the action of potassium cyanide on isobutyl iodide, 
the author was surprised to find a considerable quantity of almost pure 
tri-isobutyiamine hydrochloride in the residue after distilling off the 
alcohol. No satisfactory explanation of the formation of secondary 
and tertiary amines by the synthesis of organic acids has yet been 
given, although their production in this manner is not new, as Lieben 
and Rossi have thus obtained butylamine and a small quantity of di- 
and tributylamine as bye-products from valerianic acid (this Journal, 
1878, 367), and Linnemann, ethylamine, di- and tri-ethylamine, in 
considerable quantity, from propionic acid. This chemist ascribed 
the formation of the tertiary base to the decomposition of the ethyl 
cyanide by hydrochloric acid, but this supposition is not tenable, as 
Hofmann and Gautier have shown that the isonitril is decomposed by 
hydrochloric acid into the primary amine and formic acid. 

The greater -part of the amines produced by the synthesis of organic 
acids undoubtedly arise from the decomposition of the isonitril which 
is always formed together with the normal nitril, by the action of 
potassium cyanide upon the iodide of the alcoholic radicle; and the 
author confirms Gautier’s statement that the isonitril is decomposed by 
the continued action of alcoholic potassium hydrate into a primary 
amine and formic acid; and, further, it was found that by continuing 
the action for a period of six weeks, it was impossible to convert the 
primary amine into a secondary or tertiary base. It is to be remarked, 
therefore, that the isobutylamine which accumulates in the alcoholic 
liquors when the same alcohol is continuously used in the preparation 
of isobutylformic acid, could not have been converted into the tertiary 
base in this manner. The author explains the production of the 
tri-isobutylamine by accumulative action, arising on the one hand 
between the ammonium hydrate which is formed by the decomposition 
of the cyanate contained in the potassium cyanide, and a part of the 
isobutyl-iodide, thus forming primary, secondary, and tertiary amines, 
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and, on the other hand, by the production of a mixture of amine bases, 
vaJeronitrile, valeronisonitrile, &c., when the alcoholic solution of the 
crude isobutyl-cyanide was heated for two days with potassium hy- 
drate, plus the isobutylamine formed from the isonitrile as above 
stated. On again using the alcohol in the preparation of the organic 
acid, the primary and secondary amines contained therein would be 
converted into tertiary amines by contact with the excess of isobutyl 
iodide. The results of Lieben and Rossi, also those of Siersch, are 
attributed to a similar reaction. 

The author disputes Linnemann’s statement that the tertiary 
amines are formed by the action of hydrochloric acid on the ethyl 
cyanide, and shows that the di- and tri-ethylamines which were ob- 
tained by Linnemann, were the products of the dry distillation of 
potassium ethylsulphate with potassium cyanide, inasmuch as it is 
known that crude potassium cyanide yields ammonium hydrate and 
carbonate by dry distillation, and that he has found that both methyl- 
and ethyl-potassium sulphates give a considerable quantity of primary 
and tertiary bases (presence of secondary bases not so certain) by dry 
distillation with ammonium carbonate. 

The dry distillation of potassium methylsulphate gives more tertiary 
than primary amine, whilst the contrary result ensues in the case of 
potassium ethylsulphate. Boiling these salts with ammonium hydrate 
(20 per cent. solution) partly converts them into primary and tertiary 
amines. This action is only to be ascribed to the combination of the 
ammonia with the alcohol at the moment it is expelled from the 
ethereal sulphates. The presence of the amines in wood-spirit is more 
probably due to this action than to the action of the ammonia on 
acetone, as supposed by Vincent, for Heintz has shown that if this 
were so, acetone bases would be formed, and not aldehyde and methy]l- 
amine, which is the case. A. J. C. 


Tri-isobutylamine. By R. SacuriEeBen (Deut. Chem. Ges. Ber., 
xi, 733—734).—The author has examined the tri-isobutylamine which 
was obtained by Schmidt, as described in the above paper. The 
analysis of the platinum salt gave numbers corresponding to— . 


[N(C,Hp)s]2PtCh. 


The free base was prepared by decomposition of the hydrochloride 
with potash, then purified by distillation and dried by ignited potas- 
sium carbonate. The boiling point of tri-isobutylamine lies between 
184° and 186° (uncorrected). Normal tributylamine boils at about 208° 
(Lieben and Rossi), and isobutylamine between 65°8° and 68°3° (Lin- 
nemann). It is a transparent, mobile liquid, with sp. gr. 785 at 21°, 
and possesses a strongly ammoniacal smell. On account of their hy- 
groscopic character and their great solubility in water, the nitrate, 
hydrochloride, sulphate, and phosphate crystallise with difficulty. 
Needle-shaped crystals have, however, been obtained by allowing a 
syrupy solution of one of these salts to stand for some time over sul- 
phuric acid, but the crystals soon disappear on exposure to air. 

A crystalline anhydrous platinum salt has been obtained: it sepa- 
rates from cold water in very fine orange-red crystals similar in 
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crystalline form to ammonium chloride. The gold salt has the 
composition N(C,H,y);HCl.AuCl, A salt crystallising from hot 
water in brilliant needles is prepared by neutralising the base with 
oxalic acid. When tri-isobutylamine is heated with an equivalent 
quantity of isobutyl iodide for two days at 120—130° in a sealed tube, 
the entire liquid solidifies on cooling toa radiated crystalline mass, 
which may be described as tetra-isobutyl-ammonium amet” a 

Phytosterin and Cholesterin. By O. Hesse (Liebig’s Annalen, 
excii, 175—179).—By extracting powdered Calabar beans with petro- 
leum ether, and evaporating, an oily residue is left, which after a time 
solidifies to a butyraceous mass of crystals. On pressing this between 
bibulous paper to remove the oil, and dissolving the residue in hot 
alcohol, and recrystallising from ether and alcohol successively, bril- 
liant colourless tabular crystals are obtained which melt at 132—133°, 
and give numbers on analysis agreeing with the formula C2,H,O.H,0. 
By recrystallisation from petroleum ether, the substance is obtained in 
needles which contain no water of crystallisation. 

A solution of “ phytosterin ” in chloroform shows left-handed polari- 
sation, («)p = —34°2° at 15°. Phytosterin seems to be identical with 
Kolbe’s ‘‘ cholesterin from peas.” 

Cholesterin, obtained from gall stones, crystallises from alcohol and 
from chloroform in forms the same as those assumed by phytosterin, 
but the crystals obtained from an ethereal solution consist for the 
most part of tables. Cholesterin melts at 145—146°. 


Dehydrated cholesterin in chloroform solution gave a left-handed 
polarisation, («)p = —(36°61 + 0°249 p). The author is inclined to 
regard cholesterin as the next lower homologue of phytosterin, viz., 
C.H4.O, and believes it probable that the two substances occur 
together in the animal kingdom. M. M. P. M. 


Preparation of Glycol. By S. Srmempnewsxy (Liebig’s Annalen, 
excii, 240—242).—Zeller and Hiifner (J. pr. Chem: [2], ii, 229) found 
that ethylene bromide is decomposed by the action of a dilute solution 
of potassium carbonate, with production of glycol. The author sup- 
posed that the decomposition might probably be due to the presence 
of potassium hydrate produced by the action of water upon the carbo- 
nate. He finds, however, that no glycol is formed by boiling ethylene 
bromide with an aqueous solution of potassium hydrate. Monobrom- 
ethylene, C,H;Br, and hydrobromic acid are the products of the reac- 
tion. The same substances are also formed, although in much smaller 
quantity, when potassium carbonate is used in place of the hydrate. 
Sodium carbonate may be substituted, but not advantageously, for 
the potassium salt in the production of glycol from ethylene bromide; 
but with barium carbonate no glycol is formed. M. M. P. M. 


Action of Potash Solutions on Glycogen. By Vintscueau 
and Dietu (Pfliiger’s Archiv. f. Phys., xvii, 154—164).—The glycogen 
employed was prepared from liver by Briicke’s method : it was free from 
nitrogen, and contained only a very small quantity of mineral matter. 
When a solution of glycogen was treated for 10 or 15 months with a 
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1 to 2 per cent. solution of potash, it lost its opalescence. The addition 
of alcohol to this solution did not throw down the whole of the glyco- 
gen originally present. A similar result was obtained after 10 or 15 
days’ action if the temperature was maintained at 50° to 60°. The 
precipitate obtained by addition of alcohol to the liquid produced by 
the action of dilute potash solution on glycogen is called by the authors 
f-glycogen-dextrin. It differs from ordinary glycogen in that it is less 
completely precipitated by alcohol, that its solution is entirely with- 
out opalescence under ordinary conditions, and shows but a faint 
bluish-white colour by transmitted light, and that it is possessed of a 
rotatory power different from that of ordinary glycogen.- Rotatory 
power of ordinary glycogen, according to Luchsinger, = 130°, accord- 
ing to Boehm and F. A. Hoffmann = 226°7°; rotatory power of 
8-glycogen-deatrin = 195°. 

The authors have not been able to detect any difference between 
the glycogen-dextrin of Kiihne and the substance obtained as described 
above; but inasmuch as they do not regard the identity of these 
bodies as established, they have adopted provisionally the name 
8-glycogen-dextrin for the substance which they have prepared from 
glycogen. 

The authors have attempted to arrive at a formula for glyeogen and 
for @-glycogen-dextrin from results of analyses, but without success. 
The percentage of carbon found varied from 43°04 to 43°90, and that 
of hydrogen from 6°3 to 7:1. M. M. P. M. 


On Phlorose. By O. Hussz (Liebig’s Annalen, excii, 173—174). 


—The author obtains this sugar by acting on phlorizin with sulphuric 
acid according to Schiff’s method. The carefully purified substance 
gave on combustion results corresponding with the formula C,H,,0;. 
Phlorose contains one molecule of water of crystallisation, which is 
expelled with difficulty between 80° and 100°; it melts at about 74°, 
and is as active a reducing agent as glycose. 

The crystallised anhydride cannot be obtained from phlorose as is 
the case with glycose ; another marked difference between the two is 
that phlorose only causes the plane of polarised light to rotate Sths as 
much as glycose. The author concludes by remarking that it still 
remains to be proved whether the sugar obtained from phlorizin by 
this method is identical with phlorose; the fact that glycose cannot be 
converted into phlorose by the action of sulphuric acid seems to show 
that Stas’s sugar is not glycose; on the other hand the author points 
out that the rotative power of glycose gradually diminishes. 

J. M. T. 

Behaviour of Chlorinated Ethyl Formate with Potassium 
Cyanate. By T. Wiutm (Liebig’s Annalen, excii, 243—244).—Chlo- 
rinated ethyl formate and potassium cyanate in alcoholic solution 
easily react upon one another, with production of ethyl allophanate 
and carbonate. Cyanuric acid was also obtained on distilling an 
cau solution of the crude carbonic ether. The reaction is pro- 

ews 


2C1COOC.H,; + 2KCNO + 30,H,OH = 2KCl + 2(C.H;),CO; + 
C.H;N,0s. C.H;. 
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The author was in hopes that a compound analogous to diglycol- 
anic acid would have been formed thus :— 


Cl.COOC,H; + KCNO + C,H;.0H = NH(COOC,H;), + KCl. 
M. M. P. M. 


Constitution of the Vapour of Acetic Acid. By A. Horsvt- 
MANN (Deut. Chem. Ges. Ber., xi, 1287—1295).—From the observa- 
tions of Wanklyn and of Berthelot, it follows that in fractional distilla- 
tion the amount of volatile liquid in the distillate is determined by 
the vapour-density and tension of its vapour. This holds also in other 
distillations, so that if the absolute quantity of vapour passing over, 
and the tension at that temperature are known, the vapour-density may 
be determined. On this principle the author has perfected a method 
by which he has determined the quantity of acetic acid distilling over 
in a current of air at low temperatures, and the observations of Landolt 
(Annalen, Supp., xi, 129) furnishing the tension of its vapour at these 
temperatures, the vapour-density at temperatures ranging from 15—49° 
has been determined. These results show that the vapour-density 
varies from 1°85—2°89, values approaching the normal one 2°03. The 
author considers that these results do not warrant the view that 
the abnormal vapour-density of acetic acid is due to the existence in 
the state of vapour of a polymeric modification of acetic acid, which is 
not completely resolved until heated to 250°. The anomalous vapour- 
density of acetic acid is to be viewed rather as analogous to those cases 


of other bodies whose vapour-density is always greater at temperatures 
near the boiling point. . P. P. B. 


Action of Trichlorolactic Acid on Urea (Preliminary Notice). 
By C. O. Cucu (Deut. Chem. Ges. Ber., xi, 726—728).—The substance, 
which the author prepared by mixing together, in the cold, dilute 
solutions of chloral hydrate and potassium cyanide (this Journal, 1876, 
i, 376), may be regarded as urea in which one atom of hydrogen is 
replaced by trichlorlactyl. It seemed probable, therefore, that tri- 
chlorolacty] urea would be produced by the action of trichlorolactic acid 
on urea. It is found, however, that the reaction occurs in quite a 
different manner. When these two substances are mixed together in 
an aqueous solution, no action takes place, but if the crystalline tri- 
chlorolactic acid be added to the melted urea, and the mixture cooled 
to prevent carbonisation, there is a strong reaction, with formation 
of hydrochloric acid and carbon dioxide, and separation of a white 
vesicular mass, which is insoluble in alcohol and in ether, but readily 
dissolves in hot water, from which it can be crystallised in white silky 
lamine. The excess of urea and trichlorolactic acid, and the hydro- 
chloric acid formed during the reaction, can be separated by washing 
the crystals with alcohol and cold water, then recrystallising from hot 
water. 

This new body, which has no fixed melting point, but carbonises at 
203°, appears to be produced by the action of two molecules of urea on 
one molecule of trichlorolactic acid, and to be represented by the 
formula C,H,Cl,N,0O,. A. J.C. 
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Undecylenic Acid. By F. Brecker (Deut. Chem. Ges. Ber., xi, 
1412—1414).—This acid, which Krafft prepared (Ber., x, 2034) by the 
dry distillation of castor-oil, by which method a yield of 10 per cent. 
is obtained, has the composition C,,H»V,.. It is solid at ordinary 
temperature, melts at 24°5°, and boils with slight decomposition at 
295° under ordinary pressure, whilst under reduced pressure it boils 
at 200° without decomposition. The barium salt is very characteristic, 
and has been used to obtain the pure acid; it crystallises in shining 
flat needles or plates, and is difficultly soluble in water. Bromine 
attacks the acid dissolved in carbon bisulphide, a compound having 
the composition C,,H»Br.0, being formed. It is obtained as a hard 
crystalline mass, and melts at 38°. Undecylenic acid, when fused with 
potash, yields nonylic acid (m. p. 11—12°) and acetic acid. Nitric 
acid converts it into sebacic acid. P. P. B. 


Undecolic Acid. By F. Krarrr (Deut. Chem. Ges. Ber., xi, 1414 
—1416).—This acid is obtained by heating dibromundecylenic acid 
(C;,H»Br,O.) with alcoholic potash in sealed tubes at 180° for three 
hours. The potassium salt thus produced yields the acid as a white 
crystalline precipitate when decomposed by an acid. Undecolic acid, 
CH,,O., melts at 59°5°, and may be distilled without change under 
reduced pressure. It dissolves easily in ether, alcohol, and carbon 
bisulphide, but only with difficulty in water, from which it may be 
obtained in thin shining plates. With bases, undecolic acid forms in 
general well characterised and crystallisable salts. By fusion with pot- 
ash it is converted into an acid boiling at 220—222°, which, from the 
analysis of its barium salt, appears to be a heptoic acid, perhaps 
identical with cenanthylic acid. Nitric acid acts upon undecolic acid, 
producing azelaic acid. Pr. F. Bs. 


Preparation of Carbon Oxychloride. By E. Parsrnd (Gazz. 
chim, ital., viii, 233).—The author's method consists in passing a mix- 
ture of chlorine and carbon monoxide through a glass tube 15 m.m. 
in diameter, and about 40 c.m. long, filled with pellets of animal 
charcoal. In presence of this substance the combination of the two 
gases takes place with great rapidity, and without the aid of sunlight. 
It is, moreover, accompanied by considerable disengagement of heat, 
rendering it necessary to keep the tube continually cool. The combina- 
tion is complete even when the current of gas is very rapid; and it is 
easy to obtain the oxychloride free from chlorine, and containing a 
slight excess of carbonic oxide, by regulating the stream of gas in such 
a manner that the gas after combination shall be colourless. The 
oxychloride in this state serves well for the preparation of chloroformic 
ethers, and for the greater number of reactions in which it is em- 
ployed. If it is to be afterwards liquefied, it is best prepared with a 
slight excess of chlorine, which may be afterwards eliminated by 
known processes. 

By the aid of this mode of preparing carbon oxychloride, it is easy 
to obtain in a day a kilogram of ethylic oxychlorocarbonate. 

H. W. 
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On Monorubidium Oxalate and its Preparation from 
Rubidium Alum. By Srousa (Chem. Centr., 1878, 331—333).— 
(1.) Preparation of Monorubidium Ovalate from Rubidium Alum.—100 
grams of finely-powdered rubidium alum free from potassium, and 72°6 

rams pure crystallised oxalic acid, also free from potassium, are 
heated to boiling in a platinum dish, together with 170 c.c. of water. 
As soon as the solution is complete, it is allowed to cool, and occa- 
sionally stirred, so that the deposition of crystals may be as complete as 
possible. When no more crystals can be observed to form, the solution, 
and afterwards the crystals, are poured into a funnel stopped with a 
plug of clean cotton wool, and filtered under pressure; the crystals are 
then washed with the smallest possible quantity of water several times, 
and dissolved in four times their volume of boiling water; while 
cooling, the liquid is stirred continually so as to obtain small crystals, 
which are again filtered and washed. They are then carefully tested 
for sulphuric acid, and even if they should be found to be free from it, 
it is advisable to recrystallise, when a perfectly pure product is ob- 
tained, unless the rubidium alum contained cesium, when it must be 
repeatedly recrystallised until no trace of cesium is found in the 
crystals by the spectroscope. The first mother-liquor gives some of 
the salt mixed with oxalic acid on careful evaporation, which, if carried 
too far, would cause the deposition of aluminium sulphate. To recover 
the small quantity of rubidium still contained in the mother-liquor, it 
is evaporated to dryness, and then heated until the free sulphuric acid 
is expelled and the mass begins to crumble; by this means the whole 
of the oxalic acid is decomposed. The residue is then taken up ina 
sufficient quantity of hot water, and on standing the rubidium alum 
separates out, as it is practically insoluble in a solution of the aluminium 
sulphate. 

(2.) Analysis of Monorubidium Oxalate.-—The rubidium oxide was 
determined by strongly heating a weighed quantity of the salt, and 
titrating the carbonate obtained. The total oxalic acid was determined 
volumetrically in the usual way, and the oxalic acid which could be 
estimated by neutralising with titrated alkali was also found, phenol- 
phthalein being used as indicator, which, the author states, gave satis- 
factory results. The'loss at 100° C. was determined by means of the 
air-bath. The numbers found lead to the formula :— 


RHC,.O, + H,C,0, + 3H,0. 


(3.) Properties of Monorubidiuwm Ozxalate.—Separate crystals of this 
body are obtained by allowing a cold solution to evaporate sponta- 
neously. The crystals so obtained are fine, transparent, many-sided 
prisms, which, like those of the similar potassium compound, appear 
to belong to the triclinic system. When a concentrated hot solution is 
allowed to cool, translucent, foliated, crystalline aggregates are formed. 
Both kinds, when dried at 100°, become milk-white, and do not seem 
to be deliquescent in dry air. The sp. gr. of the powdered salt at 18° 
is 21246. Its solubility increases with the temperature. It easily 
forms supersaturated solutions, as is still more the case in the analogous 
cesium compound. No decomposition takes place on solution in water. 
The density of the saturated solution at 21° was 1‘0111. The salt is 
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very difficultly soluble in alcohol. On heating to redness, it is con- 
verted into carbonate, which, when obtained from the pure salt, does 
not attack platinum. 

(4.) On the use of Monorubidium Oxalate in the formation of other 
Rubidium-compownds.—The fact that careful heating converts the salt 
into the carbonate, from which many rubidium-compounds may be 
formed, shows how useful this salt is. By acting on it with certain 
lead and silver salts, also, many compounds of rubidium may easily be 
formed. For these reactions, dirubidium oxalate is in some cases the 
better salt to use; it is prepared by neutralising the monorubidium 
oxalate with carbonate of rubidium. Monorubidivm oxalate containing 
cesium may also be used for producing pure rubidium-compounds, by 
converting it first into carbonate and then into chloride. 

4. Mh. F 

Introduction of Cyanogen Groups into Organic Compounds, © 
and Decomposition of Organic Cyanides. By A. Ciaus (Liebig’s 
Annalen, exci, 33—93).—By experiments made in conjunction with 
Kolver (Annalen, clxx, 126) some years ago, the author showed that 
when potassic cyanide acts upon dichloroglycide, a cyanide is pro- 
duced, which by saponification yields tricarballylic acid; this result 
being due to the fact that, besides the substitution of cyanogen for 
chlorine, assimilation of hydrocyanic acid takes place. ‘lhis investi- 
gation has been extended to other non-saturated bodies, and the author 
is now enabled to prove that such an assimilation of hydrocyanic acid 
occurs only when the CN group at the same time displaces a halogen, 
and even then not always. Moreover, addition of HCN does not 
always take place in the manner indicated by theory, but follows 
totally different laws. By his experiments the author is also led to 
the conclusion that under no circamstances can more than one 
cyanogen group be added to a single carbon atom; and that when 
the attempt to do so is made, either there is no reaction, or intramole- 
cular transposition or molecular dissociation occurs. The author doubts 
the correctness of the statement of Pfankuch (Jour. pr. Chem., vi, 97, 
1872) that cyanoform is produced by the action of mercuric cyanide 
on iodoform, as he has been quite unable to obtain either cyanoform or 
the compounds of it described by Pfankuch. The existence of another 
tricyanide mentioned by Orlowski (Ber., ix, 1604) as a constituent 
of the double salt, C.H;(CN)3.(AgCN);, has not been satisfactorily 
established. 

Many observations, however, including those of the author on the 
action of potassic cyanide upon chloromaleic ether, show that addition 
of HCN is not prevented by the presence of carboxyl groups; 
although it is not always possible to convert the cyanogen into a 
carboxyl group, separation easily taking place. 

When 1 mol. allyl iodide and 2 mols. potassic cyanide in alcoholic 
solution are heated at 110° for two or three days, and the mixture 
subsequently boiled for six or seven days with caustic potash, crotonic 
and pyrotartaric acids are produced. The intermediate cyanides could 
not be isolated. This pyrotartaric acid, when heated for a long time at 
200—210°, splits up, partly into carbonic anhydride and butyric acid, 
partly into water and pyrotartaric anhydride. These modes of decom- 
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position, singular in so far as they take place together, the author finds 
also to belong to Arppe’s pyrotartaric acid (methyl-succinic acid, 
CH;.CH(COOH).CH,(COOH), from tartaric acid), and a comparison 
of the salts of the two acids has proved them to be identical. 

Neither monochloropropylene nor methylchloracetol (acetone chloride), 
(CH;),CCl,, when treated under various conditions with potassium 
cyanide, the products being subsequently boiled with potash, yielded 
any trace of an acid, contrary to what might have been expected if the 
behaviour of dichloroglycide and allyl iodide were characteristic of all 
halogenised compounds containing the grouping CC. 

Trichlorobutyric ether (formerly regarded as trichlorocrotonic ether), 
which the author believes to contain the grouping CCl, when boiled 
with potassic cyanide and caustic potash, also yields only gaseous 
products, but no acid of higher basicity. 

Trichloracetic ether, dissolved in aqueous alcohol and similarly treated, 
furnishes potassic chloride, acetic acid, and potassic and ammonic car- 
bonates. In the absence of water, however, the cyanide acts like a 
feeble alkali and chloroform is produced. 

When chlorocrotonic ether is boiled with two equivalents of potassic 
cyanide dissolved in spirit, potassic chloride separates after five or six 
hours. If this salt be removed and the residue boiled with potash as 
long as ammonia escapes, and the product treated with sulphuric acid 
and ether, an uncrystallisable substance is extracted. This substance, 
when redissolved and precipitated with lead acetate and the precipitate 
decomposed by sulphuretted hydrogen, is again obtained as an un- 
crystallisable mass, soluble in ether. If, however, it is dried for 
a long time on the water-bath, it loses its property of being com- 
pletely soluble in ether. The insoluble portion, by the addition of a 
little water, is again rendered soluble in ether, and on evaporation 
is obtained as tricarballylic acid. The portion of the dried residue 
soluble in ether, when dissolved in water, neutralised with potassic 
carbonate and fractionally precipitated with silver nitrate yields, be- 
sides tricarballylic acid, a dibasic acid, apparently C,;H,(COOH)., 
named by the author crotaconic acid. It is isomeric with itaconic 
citraconic, and mesaconic acids. The following is a simpler method 
of obtaining it:—Two equivalents of potassic cyanide dissolved in 
diluted alcohol are allowed to act in the cold upon one of chlorocro- 
tonic ether. Potassic chloride gradually separates, and on evaporating 
the filtered liquid, taking up with strong alcohol and adding ether, 
potassic cyanocrotonate separates in small, hard, white crystals, which 
evolve ammonia when boiled with potash. The corresponding silver 
salt is unstable, and free cyanocrotonic acid on contact with water 
changes into acid ammonium crotaconate : 


C;H,(CN)COOH + 2H,0 = C;H,(COONH,)COOH. 


Pure crotaconic acid is easily soluble in water, alcohol, and ether, 
from which menstrua it is deposited in crystals: these melt at 119° 
to a syrup which at 93° solidifies to a glassy mass. When moistened 
with water this mass again becomes crystalline. Various salts of it 
are described. Crotaconic acid is distinguished from its isomerides by 
decomposing at 135—140°. With hydrobromic acid it easily forms 
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an addition product melting at 141°, probably bromethylmalonic 
(bromo-pyrotartaric) acid, C;H;Br(COOH).. 

From these experiments it is clear that addition of HCN to chloro- 
crotonic ether takes place at boiling heat, but not in the cold. 

In preparing chloromaleic ether for their experiments the authors 
have not found Henry’s method (treatment of tartaric ether with 
phosphorus pentachloride) advantageous. It is best obtained by the 
action of alcohol on chloromaleic chloride. Full details are given. 
The ether has a sp. gr. of 1:178 at 20°, and boils at 243—245°. 
Its chemical constitution is uncertain. Heating its solution in absolute 
alcohol with potassic cyanide led to no result; but a mixture contain- 
ing 1 part of the cyanide (3 mol.) dissolved in two parts of water, 
1 part of the ether (1 mol.), and so much alcohol as to produce a clear 
solution, becomes warm spontaneously and deposits potassic chloride. 
The mother-liquid when boiled with potash, strong or dilute, yielded 
only a very small quantity of crystalline acid. The best result was 
attained by acidifying the solution with hydrochloric acid, evaporating 
to dryness, and exhausting the residue with ether-alcohol. The crys- 
talline crusts deposited from the mixture were boiled for some hours 
with strong hydrochloric acid, and on cooling succinic acid separated in 
crystals. The acid is probably thus formed. Chloromaleic ether in 
contact with potassic cyanide exchanges its chlorine-atom for cyanogen, 
and at the same time assimilates HCN, thus forming dicyanosuccinic 
acid, C-H.(CN).(COOH),. When this compound is decomposed by 
hydrochloric acid, the tetracarboxylated acid first formed loses two 
molecules of carbonic anhydride and gives succinic acid— 


C.H,(COOH), = C,H,(COOH), + 2C0,. 
None of the intermediate products could be isolated. 


These experiments have also been described in the Deut. Chem. Ges. 
Ber., vii, 101; viii, 100; ix, 223; x, 822 and 928. Ch. B. 


Leucine from Young Pumpkin Plants. By E. Scnutze and 
J. BARBIERI (Deut. Chem. Ges. Ber., xi, 1233).—The authors have 
already shown (Ber., x, 199, and xi, 710) that young pumpkin plants 
contain glutamic acids and tyrosine; they have now separated leucine 
as well, but in very small quantities. Tyrosine appears to be always 
present in all the young plants. fe 


Carbothialdine and other Sulphur-compounds. By I. 
GUARESCHI (Gazzeita chimica italiana, viii, 246—255).—Carbothi- 
aldine, C;HiN.S., was discovered in 1848 by Redtenbacher and 
Liebig, who obtained it by the action of carbon disulphide on alde- 
hyde-ammonia; and E. Mulder in 1868, by treating ammonium thio- 
carbamate with aldehyde, obtained diethylidenammoniuin thiocar- 
bamate, NH,.CS.SN(CH.CHs)2, which he regarded as identical with 
carbothialdine. This view is strongly corroborated by the following 
experiments :— 

1. Carbothialdine suspended in water and treated with potassium 
permanganate is instantly oxidised, with evolution of heat and forma- 
tion of aldehyde, hydrocyanic acid, acetic acid, and sulphuric acid, no 
trace of any other sulphur-compound being formed, whereas thialdine 
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and thioaldehyde, in which the sulphur is directly united with the 
ethylidene-group, yield an acid having the composition C,H,S,0,H). 
The formation of hydrocyanic acid is easily explained by the well- 
known facts that thiocarbamic acid decomposes spontaneously into 
hydrogen sulphide and thiocyanate— 


NH,.CS.SH = SH, + CS.NH, 


and that thiocyanates treated in acid solution with potassium perman- 
ganate yield hydrocyanic and sulphuric acids— 


CS.NH + O; + H,O = CNH + SO,H:. 


Carbothialdine treated with water at ordinary temperatures, and 
then with ferric chloride, produces little or no red coloration at first ; 
but after a short time exhibits the red colour of the thiocyanate, 
which subsequently disappears and gives place to a milky precipitate, 
the liquid then becoming deep-red on addition of ferric chloride. 

If carbothialdine be boiled with water, and the liquid after cooling 
treated with ferric chloride, a precipitate of ferric sulphide is obtained, 
and on heating the liquid an odour of garlic becomes perceptible. If 
after the addition of ferric chloride to carbothialdine suspended in 
cold water, the liquid be slightly heated, the deep-red colour of ferric 
thiocyanate is immediately developed. Thiocarbamide and dipheny]- 
thiocarbamide on the other hand, even after boiling for a long time, 
do not give with water and ferric chloride the reaction of the thio- 
cyanates, but rather that of sulphur and a ferrous salt. 

These facts are inconsistent with the opinion of Claus that carbo- 
thialdine is a compound thiocarbamide. Diethylidenethiocarbamide, 
CS.N.H,(CH.CH;)2, treated with hydrochloric acid, yields ammonium 
chloride, aldehyde, and thiocarbamide, as shown by Nencki in 1875; and 
in like manner carbothialdine, if it were a thiocarbamide containing 
the group (CH.CH;).S, as supposed by Claus, should decompose in a 
similar manner, instead of which it is known to yield ammonium chlo- 
ride, aldehyde, and carbon disulphide (Redtenbacher and Liebig). 

The nature of carbothialdine is, however, most clearly shown by 
the facility with which it is transformed into thiocarbamic disul- 
phide, C,H,N2S,, a compound which, under the name of hydranzotine 
or cyanic bisulphydrate was described in 1843 by Zeise, who obtained it 
by the action of chlorine, or of hydrochloric acid and a ferric salt, on 
ammonium thiocarbamate. The author of this paper has obtained it 
in small crystals tolerably pure by treating carbothialdine with hydro- 
chloric acid and ferric chloride, or with chlorine-water.| 

Thiocarbamic disulphide appears under the microscope some- 
times in lozenge-shaped scales resembling uric acid, sometimes in pris- 
matic crystals, like those of ammonio-magnesian phosphate. It is 
insoluble in water even when heated, but dissolves in alcohol and in 
ether. Boiling water decomposes it, with formation of ammonium 
thiocyanate, sulphur, and carbon disulphide. When heated it does 
not melt, but decomposes, with evolution of hydrogen sulphide and 
ammonium hydrosulphide, together with a yellowish-white sublimate 
and a trace of carbonaceous residue. On treating it with potassium 
permanganate, the greater part of the sulphur is oxidised to sulphuric 
acid, and a small portion separates in the free state. 


ORGANIC CHEMISTRY. 859 


The formation of this compound from carbothialdine may be repre- 
sented by the equation— 


NH;.CS.SN(CH.CHs). NH..CS.S 
+ 4H,0 + Cl, = | + 
NH,.CS.SN(CH.CH,). NH;.CS.S 


2NH,Cl + 4C,H,0. 


Other formule which have been proposed for carbothialdine do not 
afford an equally satisfactory explanation of its transformation into 
thiocarbamic disulphide. 

An alcoholic solution of carbothialdine gives a black precipitate 
with silver nitrate; with neutral lead acetate it first turns yellow, and 
then yields, slowly in the cold, a yellow precipitate changing to orange, 
red, and black, and blackening rather quickly when heated, with for- 
mation of lead sulphide, which is deposited in the form of a metallic 
speculum. 

The facts above detailed show clearly that there is no relation, 
either of constitution or of chemical reactions, between thialdine and 
carbothialdine. 

Thialdine and Thioaldehyde.—Thialdine, C,H,;NS,., oxidised with 
potassium permanganate, yields, amongst other products, sulphuric 
acid, acetic acid, and a sulphuretted acid whose potassium salt, 
C.H,K.8.0, (90 per cent. of the thialdine employed), forms white, 
hard, fragile lamellar crystals, inodorous even when heated, very 
soluble in water, less soluble in alcohol, from which it crystallises. 
When heated it burns with a blue flame, without previous fusion, 
leaving a residue of sulphur and carbon. Its solution gives with 
silver nitrate a yellowish-red precipitate, which afterwards blackens ; 
with mercurous nitrate, an immediate black precipitate; with lead 
acetate, a white precipitate which does not blacken when heated ; 
with cupric sulphate, a light yellow; and with ferric chloride, a light 
amethyst-coloured solution which does not become turbid when 
heated. 

The formation of this potassium salt is not consistent with the sup- 
position that the sulphur in thialdine is in the form of sulphydryl, SH. 
The same salt is obtained, though in smaller quantity (about 20 per 
cent.), by oxidation of thioaldehyde (CH;.CHS);, with permanga- 
nate. 

Oxysulphobenzide, (CsH,.OH)SO,, is completely oxidised by per- 
manganate, yielding the potassium-salt (CsH,;.OK)SO., together with 
sulphate and oxalate. The potassium-oxysulphobenzide is soluble in 
alcohol and may be purified by crystallisation therefrom. Its solution 
is alkaline, and when neutralised with hydrochloric acid solidifies to a 
mass of shining crystals of oxysulphobenzide. 

If the quantity of permanganate employed is sufficient to oxidise the 
whole of the oxysulphobenzide, one portion of the latter remains un- 
attacked, and the rest is completely oxidised to sulphuric, oxalic, and 
carbonic acids, without formation of intermediate products. 

This mode of oxidation may be conveniently applied to the exact 
determination of sulphur in oxysulphobenzide, and other sulphur-com- 
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pounds. The oxysulpho-benzide in powder is mixed with a little 
water in a long-necked flask, and pulverised permanganate is added, 
by small portions, till the liquid remains permanently violet, heat 
being applied if necessary. The excess of permanganate and the 
manganese oxide formed are then removed by heating the liquid to 
boiling for a few minutes with hydrochloric acid. In the colourless 
liquid, filtered if necessary, the sulphuric acid is determined by the 
usual method. 

The method of oxidation with permanganate was employed by 
Cloez and Guignet (Compt. rend., 1858, xlvi, 1110) for the estimation 
of sulphur in gunpowder, and has been proposed by Erlenmeyer and 
R. Hofmann (Hrlenmeyer’s Lehrbiich d. Org. Chemie, 171) for the esti- 
mation of sulphur in thiocyanates. 

Thiocarbamide, CS(N H,)2, and diphenyl-thiocarbamide, CS(NHC,Hs)., 
when oxidised by permanganate likewise yield all their sulphur in the 
state of sulphuric acid. The latter compound when thus treated gives 
off the odour of benzaldehyde, but the residues, C,H;, are difficult to 
oxidise. 

Diphenyl-thiocarbamide is commonly said to melt at 140°, but 
Guareschi finds that, when purified by repeated crystallisation from 
boiling alcohol, it separates in very thin plates having a splendid 
nacreous lustre and melting at 146°5°. 

Taurine, C.H;NO,S, is oxidised with difficulty by permanganate, 
only a part of the sulphur (12°5 to 16°6 per cent.) being converted 
into sulphuric acid, instead of the calculated quantity, 25-6 per cent. 
Even after prolonged ebullition with excess of permanganate, part of 
the taurine remained unaltered, and only a very small quantity of 
an intermediate sulphuretted compound was obtained, possibly sulph- 
acetic acid, COOH.CH,.SO;H. 

The resistance of taurine to oxidising agents is in accordance with 
the fact observed by Salkowsky, that this substance, in the animal 
organism, is only partly transformed into sulphuric acid, the greater 

ortion passing into the urine in the state of taurocarbamic acid, 


CH,.NH.CONH, 
| ° 
CH,.SO,;H. ma. W. 


Preparation of Benzene from Brown-coal Tar Oil. By M. 
SaLtzManw and H. WicuHeuaus (Deut. Chem. Ges. Ber., xi, 1431— 
1434).—The formation of benzene by the action of heat on hydro- 
carbons, such as those contained in brown-coal tar oil, may be ex- 
plained either by supposing carbon to be taken up, or hydrogen taken 
away, or lastly by a splitting up into two sets of hydrocarbons, one richer 
and the other containing less carbon. The first supposition is excluded, 
inasmuch as this change is always accompanied by the separation of 
carbon. To test the second, the authors mixed the vapours of the oil 
with air and oxygen before passing them through the red-hot tube, 
and find that the yield of benzene is not affected by it. The third 
appears to be the true explanation, the gas formed representing the 
hydrocarbons rich in hydrogen. When the vapours are passed through 
a heated iron tube simply, the results are not so good as when the tube 
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is filled with such materials as asbestos, charcoal, animal charcoal, or 
pumice stone. By the use of such materials, and from a brown-coal 
tar oil, which gave off vapours at 170° and boiled at 250°, a gas was 
obtained which burnt in a Bunsen’s burner, with a bright, reddish- 
white flame. The amounts of benzene varied from 3—4 per cent. 
of the oil used. The portion containing the benzene is also found 
to contain hydrocarbons boiling at 50—80°, apparently of the fatty 
series. P. P. B. 


Decomposition of the Brown-coal Tar Oils at a Red Heat. 
By C. LizBeRMANN and O. Bure (Deut. Chem. Ges. Ber., xi, 723— 
726).—In order to ascertain the possibility of utilizing some of the 
waste products from brown-coal tar, the authors have examined the 
behaviour at a red heat of the higher boiling coal-tar oils, and more 
especially those obtained from the brown and stone coals, as well as 
from “volcanic oil” and petroleum. By passing these oils through a 
brass tube heated to redness, either empty, or containing wood char- 
coal, coke, or pumice stone, it was found that all these oils, but prin- 
cipally those from the brown-coal tar, yielded benzene, toluene, and 
anthracene, and in largest quantity when wood charcoal was used. 

A brown-coal tar oil of 915—920 sp. gr., which had been filtered 
from the paraffin after the fourth crystallisation, was purified by treat- 
ment with acid and soda, and redistillation. The purified oil, then of 
885 sp. gr., and boiling at 190°, was fractionated into three parts, and 
gave a distillate equal to 24 per cent. at 190—280°, 48 per cent, at 
280—320°, and a residue of 28 per cent., which contained a small 
quantity of paraffin. These three fractions were separately passed 
over red-hot charcoal at the rate of 80 grams per hour. The con- 
densed products were fractionated at the temperatures of 80—120°, 
120—220°, 22U—310°, and above, until pitch formed in the retort. 
The fractions boiling at 80—120° and that over 310° were again dis- 
tilled, and the amount of benzene, toluene, and anthracene deter- 
mined, 

The following results were obtained :— 


VOL. XXXIV. 


ABSTRACTS OF CHEMICAL PAPERS. 


Distillates passed over Red-hot Wood Charcoal. 


Brown-coal 
tar-oil of 
885 sp. gr. 
fractionated 


Condensed 
products 
per cent. 


Condensed products fractionated. 


at 


Fraction 
120—310°. 


Fraction 


e) 
80—120°. Above 310°. 


Crude 
pressed 
anthracene. 


Anthracene 
oil. 


(Benzene, 
toluene.) 


(Naphtha- 


lene, &c.) Pitch. 


per cent. 
4°0 
4°5 
3°0 


per cent. per cent, 
0°8 12 
0°9 10 
1°0 8 


per cent. 


per cent. 
12 


190—280° 
280—320° 
above 320° 


18 
12 


17 


12 
16 


Mean.... 4°0 13 0'9 10 


Brown - coal 
tar- oil of 
889 sp. gr. 
not frac- 
tionated .. 45 


4°6 18 


12 0°7 


The crude pressed anthracene contained 30—40 per cent. pure 
anthracene, according to the anthraquinone test; there was a small 
quantity still remaining in the “ anthracene oil.” 

There was a greater loss from gaseous products when the tar-oils 
were passed through the empty, red-hot tube than when it was filled 
with coke or pumice stone; and it was least of all when they were 
passed over red-hot charcoal, in this case amounting to 56 per cent., 
and in the higher-boiling tar oils to 63 per cent. 

The tar oil from the stone coal, when similarly treated, gave con- 
densable products (with less loss from gaseous hydrocarbons), which 
amounted to 90 per cent. from a fraction boiling at 140—150°, and to 
77 per cent. in another oil boiling at 160—210°. The proportion of 
benzene, toluene, and anthracene was very similar to that obtained 
from the brown-coal tar-oil. 

Commercial petroleum and “ volcanic” oil gave a moderate amount 
of benzene, scarcely any anthracene, but much loss from gaseous pro- 
ducts. 

The authors purpose investigating the subject more fully, as they 
consider it will perhaps be practicable to produce benzene, toluene, and 
anthracene from some of the comparatively worthless materials of the 
paraffin manufacturer. A. J. C. 


Decomposition of Wood-Tar at a Red Heat. By A. ArrER- 
BERG (Deut. Chem. Ges. Ber., xi, 1222).—Tar and the less volatile tar 
oils, when passed over coke heated to a bright red heat, yield 7 per 
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cent. of benzene and toluene, a small quantity of phenol, but a con- 
siderable quantity of naphthalene and anthracene, the whole repre- 
senting only 25 per cent. of the original materials; whereas at a dull 
red heat 50 per cent. is obtained, and this consists of an easily poly- 
merised oil (b. p. 58°), 10 per cent. of toluene containing a small 
quantity of benzene, phenols (b. p. 190—220°), with but little phenylic 
acid, and 0°3 per cent. of anthracene, naphthalene being absent. Other 
roducts were also obtained, but they were not examined. The results 
show that bodies rich in hydrogen yield at a red heat aromatic com- 
pounds. EK. W. P. 


Action of Sulphuryl Chloride on Benzene. By C. Bérrinaer 
(Deut. Chem. Ges. Ber., xi, 1409).—Sulphuryl chloride does not act 
on benzene in the cold, but does so when the mixture of the two is 
heated, hydrochloric acid and sulphurons acid being produced. From 
the product of the reaction, the author obtained a crystalline mixture 
of two compounds, containing sulphur and chlorine, which melted at 
87—88°. He did not succeed in separating these bodies, but, from the 
analysis, thinks that the mixture consisted of benzene disulphide and 
a chloro-derivative of the same. oe = 


Action of Sulphuryl Chloride on Aniline. By C. Bérrincer 
(Deut. Chem. Ges. Ber., xi, 1407—1408).—Sulphuryl chloride acts on 
aniline with considerable violence, the chief product of the reaction being 
aniline hydrochloride; the sulphury] chloride is decomposed into sul- 
phurous acid, sulphur dichloride, and chlorine. Another product of 
the reaction is a body containing sulphur and chlorine, which might 
result from the action of sulphur dichloride on aniline. 

y. 2. & 

Azo-compounds of Nitroparatoluidine. By E. Buckner 
(Deut. Chem. Ges. Ber., 1451—1454).—Nitroparatoluidine melting at 
775° was prepared according to Cahours’ method by reduction of 
dinitrotoluene (m. p. 71°) with an alcoholic solution of ammonium sul- 
phide. If a concentrated solution of the nitroparatoluidine is treated 
with sodium-amalgam, in small quantities at a time, so that the 
reduction of 50 grams requires about two days, then azoxytoluidine is 
C,H;(CHs)(NH2).N 

| 0, crystallises from hot 


formed. Azoxytoluidine, 


C.H;(CH;)(NH.).N 
water in small yellow needles, melting at 148°; it dissolves with diffi- 
culty in cold water, but easily in hot water and in alcohol. This base 
unites with hydrochloric acid to form a difficultly soluble, yellowish- 
brown chloride of the composition Cy HisN,O.2HCl, which forms a 
yellow double salt with platinic chloride, having the formula, 
CyH,.N,O.2HCl + PtCk. 

Azoxytoluidine dissolved in alcohol and treated with sodium 
amalgam yields a mixture of azo- and hydrazotoluidine, which may be 
separated by taking advantage of their different solubilities in alcohol, 
the former being the more soluble. Azotoluidine is obtained in the 
crystalline state by treating its alcoholic solution with hot water. 
It forms red needles, insoluble in cold water, but soluble in hot 
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water and in alcohol; it melts at 159°, and has the formula, 
C,H..(NH,.).N—N.(NH.).C;H,. Hydrazotoluidine is obtained by crys- 
tallisation from hot alcohol in small colourless rhombic plates, insoluble 
in water, alcohol, and ether, and difficultly soluble in hot alcohol; its 
alcoholic solution becomes red on exposure to the air. It melts at 
180°, and has the formula, 


C,H..(NH:;).NH.NH.(NH,).0;Hs. 


A moderately concentrated alcoholic solution of azotoluidine is com- 


pletely converted by sodium amalgam into hydrazotoluidine. 
= 2. & 


Conversion of Nitrils into Imides. By A. Pinner and F. 
KuEIn (Deut. Chem. Ges. Ber., xi, 764—767. 3rd Paper). — By 
heating benzonitril with fuming sulphuric acid, Hofmann and Buckton 
(Annalen, c, 129) obtained benzene-sulphonic and benzene-disulphonic 
acids; similarly from acetonitril they obtained methylene-disulphonic 
acid. 

The authors have found, however, that if benzonitril is dissolved in 
fuming sulphuric acid in the cold, and the solution poured after 24 
hours into five or six times its volume of water, an abundant preci- 
pitate of cyaphenine, 3C;H;N, is formed (m. p. 231°). 

If, again, benzonitril mixed with an equal weight of benzene, is poured 
into sulphuric acid, kept-cold, and the product diluted with water 
after 24 hours, only a small quantity of cyaphenine is precipitated, but 
on adding to the liquid soda-solution in slight excess, an abundant 
precipitate of a base having the composition C,,H,,.N.O (m. p. 106°), 
is formed. This substance contains the elements of two molecules of 
benzonitril, plus one of water, and must have the constitution of 
dibenzimide-ovide, NH—C(C,H;)—O—C(C,H;)—NH. It crystallises 
in colourless prisms, which are insoluble in pure water, but soluble in 
dilute acids. It forms a double salt with platinic chloride. Its salts 
in general are unstable. 

At ordinary temperatures a solution of this base in dilute hydro- 
chloric acid gradually deposits long slender silky needles, but when 
boiled for a few seconds, it gives a thick mass of crystals, almost in- 
soluble in water and dilute acids. These melt at 148°5°, and are some- 
what soluble in hot water, easily in alcohol. This body is Benzimido- 
benzoate, CyH,,NO,, and is produced from dibenzimido-oxide according 
to the following equation :— 


Cy.H..N,O + H,O = NH—C(C,H,)—O—C(C,H;)=0 + NH;. 


One imide group in dibenzimide-oxide has been replaced by oxygen. 

If boiled for a long time with dilute hydrochloric acid, it is com- 
pletely converted into benzoic acid. 

These bodies complete the transition-series from benzoic anhydride 
to its imide derivatives. 


O—C(C,H;)—O—C(C,H;)—0, benzoic anhydride. 
NH—C(C,H;)—O—C(C,H;)—O, benzimido-benzoate. 
NH—C(C,H;)—O—C(C,H;)—NH, dibenzimide oxide. 
NH—C(C.H;)—NH—C(C,H;)—NH, dibenzimido-imide. 


| Oe hh, 2 ee eed 
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The authors intend extending their experiments to the fatty nitrils. 
Already a benzimido-acetate, NH—C(C,H;)—O—C(CH;)—O (Ber., 
xi, 9), has been formed by the action of acetic anhydride upon benzi- 
mide ether. _ Ch. B. 


Action of Fused Alkalis on Benzenesulphonic Acid. By 
P. DecEenER (J. pr. Chem. [2], xvii, 394—403).—The sodium and 
potassium salts of benzenesulphonic acid were fused with potash and 
soda in a silver dish over a low flame, the mass being stirred with a 
glass tube within which a thermometer was sealed. The proportions 
used were molecular, and varied from one to six molecules of the 
alkali to each molecule of the salt. Mixtures of potash and soda were 
also employed. The temperatures varied from 210 to 360°. The re- 
action is formulated as— 


C.H;.SO,H + 2MOH = C,H;.OH + M,SO. 


The amount of phenol produced was determined, after removing the 
metallic sulphite, by the author’s volumetric method. 

With potash, the amount of phenol produced increases proportion- 
ally to the increase of temperature and the mass of alkali employed. 
The amount of phenol produced also increases with increase of alkali 
and of temperature when soda is employed, but the absolute amount of 
phenol formed is much less than in the case of the potassium salt. 
With a mixture of the two alkalis, the same relation between tempe- 
rature, mass, and increase of phenol produced holds good; the 
amount of phenol formed is larger than when soda alone is used, but is 
less than the mean of the results with potash and soda alone. 

M. M. P. M. 


Azobenzene-sulphonie Acids. By A. Pinner and F. Kirin 
(Deut. Chem. Ges. Ber., xi, 762—764).—The remarkable decomposition 
of nitronaphthalene-sulphonic acid into sulphuric acid and naphthyla- 
mine by the action of nascent hydrogen, has induced the authors to 
commence the study of a-azobenzene-sulphonic acid from a- (meta) 
nitrobenzene-sulphonic acid (m. p. of chloride, 61°; of amide, 161°). 
The acid is best obtained by reducing barium nitrobenzene-sulphonate 
with sodium amalgam. On acidifying the alkaline mixture with 
acetic acid and concentrating, barium azobenzene-sulphonate crystallises 
in yellow crusts, which retain sodium with great obstinacy. By accu- 
rately precipitating a solution of this salt with sulphuric acid, azoben- 
zene-sulphonic acid is obtained, in fine, brilliant yellow needles, which 
dissolve in water and alcohol, but not in ether. It has not, however, 
been obtained free from fixed impurities. 

By heating with phosphoric chloride, it is converted into a chloride 
which crystallises from ether in brilliant reddish-yellow plates melting 
at 145°. But even from this body, the acid could not be obtained 
pure. Alkalis convert it in great part into a resinous mass. 

By dry distillation, barium azobenzene-sulphonate yields, besides 
azophenylene, a sulphuretted body, azobenzene-sulphydrate, which forms 
with mercuric chloride a crystalline mercury compound soluble in 
alcohol. Ch. B. 
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Di-imidophthalein of Phenyl. By A. Batyerand J. B. Burk. 
HARDT (Deut. Chem. Ges. Ber., xi, 1297—1299).—The authors find 
that aqueous ammonia acts very easily at high temperatures upon 
phenol-phthalein, producing di-imidophthalein, to which they attribute 
the constitution, C.H, { ONHOH OH since it possesses no basic 
properties, which would have been the case if the amido groups had 
replaced the hydroxyl groups. Di-imidophthalein crystallises from a 
mixture of alcohol and benzene in colourless small sharp needles; it 
is slightly soluble in hot water, easily in alcohol, acetone, and glacial 
acetic acid, and almost insoluble in benzene and chloroform. When 
heated to 260° it becomes red, and melts at 265—266°. Heated in 
sealed tubes with hydrochloric acid at 100° it is resolved into ammo- 
nia and phenolphthalein. 

Tetrabromodi-imidophthalein is prepared from tetrabromophthalein 
by the action of aqueous ammonia. It crystallises from alcohol in colour- 
less, short needles, which melt at 280° ; heated with acetic anhydride, 
it yields a tetracetyl compound— 


C H CN(C.H;0)C,;H-Br.(C:H;0,) 
_ CN(C.H;0)C,H.Br.(C;H;0,)’ 


(m. p. 241°), showing that its constitution is— 


C H CNH.C,H.Br,.0H 
_ CNH.C,H.Br2..0H’ 


Nitrous acid acts on the tetrabromodi-imidophthalein, yielding a body 
P a CNHC,H.Br(NO,).OH 

having the composition, C,H, ONHO,H,Br(NO,).0H? two atoms 

of bromine being repiaced by the nitro-groups, as is the case in the 

action of nitric acid on tetrabromfiuorescein. =—. 7. > 


Constitution of the Dioxybenzenes. By H. Fiscuut (Dew. 
Chem. Ges. Ber., xi, 1461—1464).—Phosphorus pentachloride reacts 
upon guaiacol to produce a small quantity of an oil, volatile in a 
current of steam. This oil treated with nitric acid yields a nitro-com- 
pound, which, after washing with water and soda, may be crystallised 
from alcohol in fine needles. This nitro-compound is nitro-orthochlor- 
anisol. Its formula is CsH;(NO,)C1(OCH;), and it forms colourless, 
brittle, shining needles, insoluble in cold, but somewhat soluble in hot 
alcohol. It melts at 93—94°. This substance is identical with the 
nitro-product obtained by direct nitration of orthochloranisol, which 
latter body is prepared from orthochlorphenol (b.p. 175—176°) by 
heating it with methyl iodide and solution of potash in methy] alcohol. 
This affords evidence that guaiacol, and therefore pyrocatechin, is an 
ortho-derivative, and since hydroquinone belongs to the para-series, the 
position of resorcin as a meta-compound is confirmed. = 

P. P. B. 


Nitro-derivatives of Hydroquinone. By R. Nizrzxi (Deut. 
Chem. Ges. Ber., xi, 1448—1450).—When diethylhydroquinone which 
has been already prepared by Rakowsky (Fehling’s Handworterbuch, 
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ii, 560), is dissolved in acetic acid, and the solution treated with 
nitric acid, a mixture of di- and tri-nitro derivatives is obtained. By 
using dilute acid, or a mixture of nitric and sulphuric acids, these pro- 
ducts may be obtained separately, as shown by Habermann (Ber., xi, 
1034) to be the case with dimethylhydroquinone. Dinitro-diethyl- 
hydroquinone, C;H~NO,).(OC,H;),. forms citron-yellow plates melting 
at 172°, insoluble in water but soluble in alcohol. The trinitro-com- 
pound, C,H(NO,);(OC,Hs)2, crystallises from its alcoholic solutions in 
pale, straw coloured needles, melting at 183°, and becoming darker on 
exposure to the air. Trinitro-diethylhydroquinone when heated in 
sealed tubes with alcoholic ammonia, is resolved into a red compound, 
which crystallises from its glacial acetic acid solutions in cinnabar-red 
plates, having a blue reflection, and melting at 245°. This compound 
has the composition CsH,N,O; ; its constitutional formula is probably 
C,H(NO.).(NH2)2.O0C,H;, and it owes its formation to the ethoxy] 
group being replaced by NH,, a reaction which Salkowsky has shown 
to be characteristic of the nitrated anisols: in this case a nitro-group 
has also been replaced by NH,. Further examination of the bye-pro- 
ducts supports this conclusion. This compound has neither acid nor 
basic properties ; when it is boiled with potash, ammonia is set free and 
a dibasic acid is obtained. This substance crystallises from alcohol in 
golden-yellow needles, with a violet reflex; it melts at 143°, but de- 
composes at the same time. It is slightly soluble in water, easily in 
alcohol, ammonia, and alkalis. Its composition is CsH,N,O,, and its 
constitutional formula is C;,H(NO.),(HO),.OC.H;. Its compounds 
containing the alkali metals are easily soluble: its barium salt forms 
difficultly soluble, orange-coloured needles. P. ¥. &. 


Pentahalogen-compounds of Resorcin and Orein. By H. 
CiaasENn (Deut. Chem. Ges. Ber., xi, 1438—1443).—Attempts to pre- 
pare other quinone compounds from tribromoresorci- and orci-quinone, 
save the pentabrom-derivatives, have been without success. The 
author has, however, been able to show that in the pentachloro- and 
bromo-derivatives described by Stenhouse, two of the halogen atoms are 
less stable than the other three, thus supporting Liebermann’s view of 
their constitution. Pentabromoresorcin heated with formic acid or 
with aldehyde yields bromine, hydrobromic acid, and tribromoresorcin ; 
on treating with acetic anhydride, «a-tribromodiacetyl resorcin, 
C,HBr,(C.H;0,)2, is formed, which crystallises from alcohol in white 
needles, melts at 108°, and is easily soluble in alcohol, ether, and 
chloroform, and tolerably so in hot water. 

Pentabromorcin yields similar results, viz., with formic acid, tri- 
bromorcin, C;H;Br;(OH)., and with acetic anhydride, tribromo-diacety]- 
orcin, C,H;Br;(C,H;02)>. 

Pentabromoresorcin heated with sulphuric acid yields tetrabromo- 
resorcin, C,Br(OH).. The formation of this compound is apparently 
due to secondary reaction brought about by the liberated bromine, a 
supposition supported by the fact that some tribromoresorcin occurs in 
the mother-liquors. Tetrabromoresorcin melts ai 163°, is easily soluble 
in hot alcohol, ether, and chloroform, with difficulty in water ; it crystal- 
lises in small needles. Heated with acetic anhydride, it yields a diacetyl 
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compound, O,Br.(C,H;02)2, which melts at 169°, and is insoluble in 
water, but soluble in hot alcohol and ether. 

Pentachlororesorcin is more stable than the bromo-compound, formic 
acid and aldehyde having no action on it ; with a concentrated solution 
of potassium-hydrogen sulphite a violent reaction takes place, even in the 
cold, trichlororesorcin being formed. This compound, C,HCl;(OH)., 
crystallises in white needles, is easily soluble in alcohol, ether, and hot 
water, and melts at 69°. 

The action of bromine on diacetylresorcin was investigated, in order 
to test whether a penta-compound wasformed. This reaction resulted 
in the formation of tribromacetyl-resorcin, C;HBr,(OH)(C,H;0,) ; 
showing that only three hydrogen atoms are replaced by bromine, 
= an acetyl group is simultaneously removed by the hydrobromic 
acid. 

When resorcin is added to an aqueous solution of potassic iodate, and 
then treated with a solution of iodine and potassic iodide, a brown floccu- 
lent precipitate separates out; from which by crystallising from carbon 
bisulphide, a compound is obtained in steel-grey needles: it loses 
iodine easily and appears to be a mixture of tri- and penta-iodoresorcin. 
When the alcoholic solution of this body is treated with potassium hydro- 
gen sulphite, a colourless solution is obtained in which water produces a 
white flocculent precipitate of tri-iodoresorcin. Tri-iodoresorcin, 
C.HI;(OH), melts at 154°, is easily soluble in alcohol, carbon bisul- 
phide, and ether, difficultly soluble in hot water; it separates from these 
sojutions in brown needles. It is easily dissolved by alkalis. Its 


alcoholic solution gives with alcoholic ammonia a brown crystalline 
precipitate, which is very unstable. With acetic anhydride, it yields a 
diacetyl compound, C,HI,(C,H;0,)2, which crystallises in needles and 


melts at 170°. Pr. P. B. 
Derivatives of Hydrotoluquinone. By R. Nierzx1 (Deut. 
Chem. Ges. Ber., xi, 1278—1283).—The diacetyl derivative prepared 
by heating together acetyl chloride and hydrotoluquinone, crystallises 
from alcohol in large, colourless tables, melting at 52°. Oxidising 
agents resolve it easily into acetic acid and toluquinone. The dimethyl 
ether of toluquinone is prepared by heating at 100° under pressure 
hydrotoluquinone, methyl iodide, methyl alcohol, and caustic soda, or 
better, sodium methylate for 12 hours. The product which is freed 
from the monomethyl ether by means of potash, yields the dimethyl 
ether as a colourless liquid boiling at 214—218°, having a fennel-like 
odour. The solution of this ether in dilute acetic acid, when oxidised 
by a mixture of equal parts of sulphuric acid and potassium dichro- 
mate, yields a substance crystallising in pale brown needles. When 
the solution of this body in glacial acetic acid is diluted with water, 
it separates in bright red needles, but on crystallising slowly from 
alcohol, it separates in long, hair-like needles, which are slightly 
coloured ; these in large quantities in the solution appear black, and 
when dried they have a silver-grey colour. Both varieties melt at 
153° (uncorr.). It is insoluble in water, but dissolves in alcohol, ether, 
glacial acetic acid, and benzene, producing yellow solutions. The com- 
position of this body is C,sH,sO,, its formation being analogous to that 
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of cedriret from the ether of pyrogalol (Hofmann, Ber., xi, 329 and 
797), and the author attributes to it the constitution— 


O—C,H;(OCH;) 
l 
O—C,H;(OCH;) 


This body treated with aqueous solution of ammonium sulphide 
yields a hydroquinone which crystallises from benzene in slender, 
colourless needles, melting at 173°, and having the composition 
CysH,sO,. It is insoluble in water; its alcoholic solution becomes red 
on exposure to air. 

Heated for several hours with concentrated hydrochloric acid in 
sealed tubes at 190°, it yielded methyl chloride and a crystalline mass, 
from which colourless shining plates were obtained by crystallisation 
from benzene and dilute alcohol. These lose water at 100°, and melt 
at 282°, but sublime below the melting point. Analysis shows its com- 
position to be CyH:.03, not C4.Hi.O,, as would be expected, and there- 
C,H;(OH) 
fore points to the constitution, 0g | ‘ 

)},H;(OH) 

The crystallised substance, however, loses 1 mol. of water on drying, 
so that its composition would be CyH,O,. The author is not certain 
that this body is the required tetra-oxyditolyl, and that the molecule of 
water is only a molecule of water of crystallisation. 

The monomethy] ether of hydrotoluquinone, which is obtained as a 
bye-product in the preparation of the dimethyl ether, is an oily liquid 
boiling at 240—245°, but when cooled it yields crystals melting at 72°, 
and on oxidation is converted directly into toluquinone with elimina- 
tion of the methyl group. Pr. oe 


Bromorosoquinone. By A. Barrer and C. ScurauseE (Deut. 
Chem. Ges. Ber., xi, 1301—1302).—This body is prepared by the 
oxidation of phenyl-tetrabromphthalein, dissolved in sulphuric acid, 
by means of nitric or chromic acid; and is probably a quinone of 
tetrabromodipheny] similar to the body prepared by Kammerer and 
~— by the action of iodine on phenol in alkaline solution (Ber., 
xi, 755). 

Bromorosoquinone crystallises in beautiful red crystals, which 
appear of a steel-blue by reflected light; it dissolves in concentrated 
sulphuric acid with a violet colour, but is insoluble in other solvents. 
Alcoholic potash, or alcoholic solution of sulphurous acid or acid sul- 
phite of potash converts the coloured bromorosoquinone into a colour- 
less hydroquinone, which is easily reconverted into the quinone. The 
hydroquinone melts at 264°, and sublimes at higher temperatures, at 
the same time decomposing slightly ; it is soluble in alkalis. In the 
oxidation of tetrabromphthalein, phthalic acid is also produced. 

re Fm 

Ethyl Ethers of Pyrogallol, and the Cedriret of the Ethyl 
Series. By A. W. Hormann (Deut. Chem. Ges. Ber., xi, 797-— 
802).—In a previous paper (Ber., xi, 329) the author has shown 
that the substance named cedriret or coerulignone is a derivative of 


870 ABSTRACTS OF CHEMICAL PAPERS. 


dimethyl-pyrogallic ether. He has now prepared a similar derivative 
from the diethyl ether of pyrogallol, and also made a complete exa- 
mination of the three pyrogallic ethers. For their preparation he 
recommends a modification of the process already described by Bene- 
dikt (Ber., ix, 125). Pyrogallol, in quantities of thirty grams, is heated 
with 3 mols. of caustic potash, 3 mols. of potassium ethyl sulphate, 
and a large excess of absolute alcohol, in soda-water bottles at 100° for 
25—30 hours. The three ethers are simultaneously formed. To isolate 
them, the alcoholic liquid is saturated with hydrochloric acid gas, the 
alcohol removed by evaporation on the water-bath, and the dry residue 
exhausted with ether. The oil left when the ether is evaporated is 
washed with water to remove unchanged pyrogallol. It is then treated 
with a quantity of soda-solution far from sufficient to saturate it, which 
dissolves only the primary ether. A second treatment with soda in 
excess, dissolves the secondary ether, and from the alkaline mixture, 
the tertiary ether is washed out with common ether. 

Monethyl Pyrogallate, C;H;(O0C,Hs)(OH)., is precipitated from its 
alkaline solution by hydrochloric acid as an oil, which after being dis- 
tilled solidifies completely. The solid is crystallised repeatedly from 
dilute alcohol, and the ether is finally obtained in beautiful white stel- 
Jate groups of needles, which melt at 95°. It is moderately soluble in 
cold, easily in hot, water, and mixes in all proportions with alcohol 
andether. It reacts with ferric chloride like pyrogallol, and in alkaline 
solution is blackened by exposure to air. Oxidising agents attack it 
violently, but the products are ill-defined. 

Diethyl Pyrogallate, CsH;(OC.H;).0H, is separated from the second 
alkaline solution above mentioned by saturating it with hydrochloric 
acid and agitating with ether. The residue from this solution is crys- 
tallised from dilute alcohol several times to remove primary ether. It 
melts at 79°. It much resembles the primary compound, but forms 
with soda a crystalline compound, which is not blackened by exposure 
to air. It yields a well-defined oxidation product, the cedriret men- 
tioned below. 

Triethyl Pyrogallate, C;H;(OC.H;)s, is extracted from the oil left on 
evaporation of its crude ethereal solution, by collecting that portion 
of it which distils over at 250°.- On adding water to an alcoholic solu- 
tion of the fibrous crystalline mass thus obtained, until it becomes 
turbid, and cooling it in a freezing mixture, the ether is deposited in 
colourless needles. A second body, not as yet exumined, remains in 
the mother-liquor. The crystals melt at 39°, and are not blackened by 
contact with air and alkalis. By oxidising agents the ether is con- 
verted into well crystallised products, not yet investigated. 

Ethyl-cedriret, or more properly the cedriret of the ethyl series, 

C.H,(OC,H;).0 
CHO, = | | , is obtained by oxidation from pyrogallol 
C;H.(OC,H;).0 
diethyl ether in the same way that ordinary cedriret is obtained from 
the dimethyl ether (Ber., xi, 335). The best process consists in treat- 
ing an acetic acid solution of the ether with potassic dichromate. From 
this mixture, it separates slowly in large well-formed prisms, which 
appear of a pure carmine-red colour by transmitted light, but by re- 
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flected light show the gold-green of cantharides with a tinge of blue. 
It is insoluble in water and ether, but soluble in alcohol. By rubbing 
or drying on the water-bath, it takes a bright red colour. Concen- 
trated sulphuric acid forms with it a magnificent blue solution. 
C;H,(OC.H;).OH 
Hydro-ethyleedriret, C,oH»O. = | , is best obtained 
C;H,(OC.H;).0H 
by treating an alcoholic solution of ethyl-cedriret with a stream, or a 
strong solution, of sulpburous acid gas. The liquid is quickly de- 
colorised, and long snow-white silky needles of the hydro-compound 
separate. These melt, with decomposition, at 176°. The body is 
easily soluble in ether, but not in water. When dry it is stable, but 
when moist it turns red on exposure toair. The feeblest oxidising 
agents reconvert it into ethyl-cedriret. Ch. B. 


Colouring Matters from Pyrogallic Ethers. By A. W. Hor- 
MANN (Deut. Chem. Ges. Ber., xi, 1455—1461).—Chloroform and car- 
bon tetrachloride yield, when treated with the secondary ethers of 
pyrogallol, compounds analogous to those formed with phenol; if the 
reaction takes place in presence of alkalis, blue colouring matters 
are formed. The formation of these bodies is attended with most 
favourable results when dimethyl pyrogallate, treated with sufficient 
alcoholic potash or soda to form a salt, is heated with perchlorethane, 
CCl,, at 120—130° for some hours; a blue compound is thus formed. 
After evaporating off the alcohol, the blue mass obtained is treated 
with water, the perchlorethane filtered off, and the filtrate treated with 
hydrochloric acid. The solution then assumes a light red tint, and if 
an excess of acid is used, it becomes carmine. Brownish-yellow needles 
separate from the solution on standing, which are filtered off, washed 
with water, then dissolved in boiling alcohol. The alcoholic solution, 
on cooling, is treated with twice its volume of ether, when a substance 
crystallising in long orange-yellow needles is obtained. It may be 
heated to 100° without change. At 200° it melts and partially de- 
composes, forming a blue sublimate. It is easily soluble in glacial 
acetic acid, and is reprecipitated from this solution by alcohol. It is 
a weak acid, forming blue coloured salts with the alkali-metals, which 
are soluble in water, and precipitated from their aqueous solutions by 
an excess of alkali or alkaline salt. It dissolves in sulphuric acid, 
forming a red solution, which on heating becomes blue ; the red colour 
is restored on addition of water. The composition of this substance 
is expressed by the formula C.;H..O., which, together with its proper- 
ties, show it to be identical with a body obtained by Liebermann from 
pitacal, and styled by him ewpittone (Ber., ix, 354). Pitacal is a sub- 
stance isolated from beechwood tar by Reichenbach (Schweigg. Jour. 
f. Chem. und Phys., \xviii, 1), and lately investigated by Gritzel. The 
formation of this compound is analogous to that of rosolic acid from 
phenol and oxalic acid, and, starting from the dimethyl ether of 
pyrogallol, may be expressed thus— 


3C,H,,.0; + CO, — C25H2.03 _ 2H,0. 
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Eupittonic acid, as the author styles this compound, may be re- 
garded as rosolic acid in which six atoms of hydrogen are replaced 
by six methoxyl groups, thus: C,,H,(OCH;),03. Attempts to replace 
the methyl groups by hydrogen, by heating with hydrochloric acid, 
have resulted in the formation of pyrogallol. 

If a solution of eupittonic acid in alcoholic ammonia be heated in 
sealed tubes at 160—170°, a blue solution is formed, from which, on 
cooling, broad colourless needles separate out. These are the crystals 
of a base which forms with acids yellowish-red solutions, becoming 
blue on evaporation. Its acetate is highly tinctorial, dyeing silk 
and wool directly like the aniline colours. The base may be precipi- 
tated from its salts by means of ammonia, separating out in nearly 
colourless crystals, which, however, become blue on exposure to the 
air. Heated to 100° this base undergoes no change, but at 200° it 
decomposes, ammonia being liberated. Its composition is expressed 
by the formula— 


C.;H3,N;0, or C,H), (OCH;).N3.H,O 3 
and its formation may be expressed as follows :— 
C25H 0, + 3NH; = C.;H2N;0.5.H,O + 2H.0. 


The properties of this base recall those of rosaniline, and, like the 

latter, it crystallises with one molecule of water of crystallisation. 
yr. Be 

Corallin and its Components. By K. Zu.tKxowsxy (Deut. 
Chem. Ges. Ber., xi, 1426—1431).—The author, finding that the results 
of his experiments on this body do not agree with those of Gukassianz 
(Ber., xi, 1179), has been led to publish the following. Corallin, pre- 
pared in whatever manner, is a mixture of several bodies belonging to 
two groups: 1, consisting of crystallisable bodies, such as aurin, which 
owe their existence to the action of nascent carbonic anhydride— 


(Aurin.) 
3C,H,O + Co, = C,,H,,03 + 2H,0, 


and 2, a mixture of two amorphous bodies forming about 80 per cent. of 
the product, and resulting from the action of nascent carbon monoxide. 
One of these amorphous compounds is a resinous body, is not a pig- 
ment, and has been already described by the author as pseudorosolic 
acid (Ber., x, 469). The second amorphous body, which has tinctorial 
properties, is styled corallin-phthalein, C.H,,O,. On treatment with 
bromine in glacial acetic acid solution, and addition of water, a bright 
red amorphous precipitate of a tetrabromo-product, C2HiBryO,, is 
obtained. When dissolved in concentrated nitric acid and the solution 
diluted with water, a yellow amorphous tetranitro-product— 


C2oH90s(NO2z),, 


separates out. It dyes wool yellow, like picric acid. 

Accepting C2xH1,O0,, as the formula for corallin-phthalein, then the 
formula of the resinous product (pseudorosolic acid) may be either 
CHe04 or CyH,O3. Baeyer (Ber., ix, 1230) has described two such 
bodies, the former as phenol-phthalein, the latter as phenol-phthalidin ; 
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they yield isomeric bodies on oxidation. The evidence afforded by the 
analytical results, although not decisive, is in favour of the formula 
CH 0, ; its formation would therefore be expressed as follows :— 


3C,H,O > 2CO = Cop H 04 + H.0. 


Corallin-phthalein dyes wool or silk yellow only when mordanted. 
With ammonia, it forms a red compound, and with aniline a blue one, 
both of which are purified with difficulty. It does not form an acetyl 
compound with acetic anhydride; it would, therefore, appear to be a 
quinone, CH402(O2)". 

When the resinous product (pseudorosolic acid) is treated with 
acetic anhydride, it yields a diacetyl-compound as a white amorphous 
body melting at 100°, and having the composition C..H,,0,(C.H;O.)>. 
The composition of this diacetyl compound would tend to show that 
the original compound had the formula C.H,O;. The author believes 
the formula to be CxH,.O,, and that acetic anhydride resolves it into 
CH,,0; and H,O, a supposition supported by a similar observation of 
Baeyer’s (Ber., ix, 1234). 

The formation of corallin-phthalein is explained as follows :— 


C(OH).C,H,.0H 


C.H,(OH).SO;H + 2CO + 2(C.H;.0H) = CHE | 
C(OH).C,H,.0OH 


+ SO,H,. 


It belongs to the para-series, since when sulphuric acid acts upon 
phenol at high temperatures, parasulphophenol is always formed. 

The author confirms the observation of Gukassianz that the oxalic 
acid used to prepare these bodies is decomposed into CO and CO,; the 


author has also observed that some formic acid is produced. 
P.-P. BB, 


Formation of Dyes by the Action of Benzoyl Trichloride on 
Phenols and Tertiary Aromatic Bases. By O. DozBner (Deut. 
Chem. Ges. Ber., xi, 1236—1240).—Benzoyl chloride acting on a 
phenol produces a benzoic ether, but if a substance capable of abstract- 
ing water be present, such as zinc chloride, a large amount of colouring 
matter is likewise produced. The dye is also produced on the large 
scale by heating 2 mols. dimethylaniline, mixed with half its weight of 
zinc chloride, with 1 mol. benzoyl trichloride; a deep green mass is 
thus produced, which may be freed from excess of the original sub- 
stances by steam. This product, known as malachite green, is a double 
zinc salt, and is soluble in water and alcohol. The free base is a red- 
brown uncrystallisable oil, whose salts are changed by an excess of 
mineral acid from a green toa yellow colour. The base has the con- 
stitution C,;H.,N2, and is produced according to the equation— 


C,H;Cl, + 2C,H,,N = C.3;H.,N2 + 3HCl. 
Benzoyltri- Dimethyl- 
chloride. aniline. 


Nascent hydrogen reduces this substance, forming a colourless solid 
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tetramethyl-diamido-triphenylmethane, melting at 97—98°, and 
having the formula C.;H,,N,. This compound therefore appears to 
be identical with that obtained by O. Fischer (Ber., x, 1624, and xi, 
950) from oil of bitter almonds and dimethylaniline, and from benzyl 
chloride and dimethylaniline. EK. W. P. 


Pinacones and Pinacolins. By W. THérneER and T. Zincke 
(Deut. Chem. Ges. Ber., .xi, 1396—1399).—The authors find that 
the a-benzopinacolin, already described by them (Ber., xi, 68), is a 
mixture of the a- and 8-modifications. When an alcoholic solution of 
benzophenone is treated with zinc and sulphuric acid, the product is a 
mixture of the «-pinacolin and pinacone, but the latter may be re- 
moved by heating it to a temperature of 190—200°, whereby it is 
resolved into benzhydrol and benzophenone, which are removed b 
ligroin, and the residual «-pinacolin crystallised from alcohol. Thus 
prepared, a-pinacolin, C.H.» O, crystallises in tufts of needles which 
melt at 204—204°5° ; it dissolves sparingly in cold alcohol and glacial 
acetic acid, more easily-when heated. Benzene, chloroform, &c., dis- 
solve it easily; ether, however, only slightly. When a-benzopinacolin 
is heated with acetyl chloride, aqueous hydrochloric acid, or alcohol 
and sulphuric acid, it passes into the 8-modification ; oxidised by a so- 
lution of chromic anhydride in acetic acid, it is resolved into benzo- 
phenone and benzoic acid. 

Behr (Ber., v, 277) obtained a tetraphenyl-ethylene oxide by the 
oxidation of tetraphenyl-ethylene, which the authors find to be iden- 
tical with «-benzopinacolin. This method of preparation is not con- 
clusive as to the constitution of this latter body, and does not determine 
whether it is an inner anhydride or an ether of benzophenone; nor 
are the products obtained on heating «-benzopinacolin with soda-lime 
more conclusive as to its constitution. The chief product is a hydro- 
carbon mixed with some benzophenone and benzoic acid. This 
hydrocarbon has the empirical formula C,;Hj, and crystallises from hot 
alcohol or glacial acetic acid in well formed colourless crystals, which 
melt at 243—244°, and at the same time turn yellow. Benzene, 
toluene, carbon bisulphide, and chloroform dissolve it easily, whilst it 
is less easily soluble in ether, ligroin, cold alcohol, or glacial acetic 
acid. Its solutions show a beautiful blue fluorescence, which is de- 
stroyed by picric acid. It is evident from the properties of this hydro- 
carbon that it is not identical with tetraphenyl-ethylene, of which, 
however, it may be a polymeride. The determination of its molecular 
formula will throw considerable light on the question of the constitu- 
tion of a-benzopinacolin. 

In preparing «-benzopinacolin the authors have observed that when 
the pinacone is resolved by heat into benzhydrol and benzophenone, 
water is formed. The formation of water is explained by the following 


reaction :— 


C,3;H,.0 + C,;Hi,O ad H,0 => C25H 20. 


The body having the composition C,;H»O is an isomeride of the 
a-pinacolin, crystallises in beautiful colourless crystals melting at 
107—108°, and is identical with the substance which Linnemann 
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obtained by heating benzhydrol, and described as an ether of benz- 
hydrol. To it Linnemann attributes the constitution— 


(C,H,),CH.O.CH(C.Hs).. 


The authors’ observation that this substance, like «-benzopinacolin, 
may be converted into the 8-modification, and that it is formed more 
easily by heating pinacone than benzhydrol, which itself is at first 
resolved into diphenylmethane and benzophenone, as follows :— 


2C,;H,,0 = Ci3Hi2 + C,3H iO + H,O, 


appears to show that this body is not an ether of benzhydrol, but is 
more nearly related to -pinacolin. Ps FB. 


On Oxyquinones and Resorcin Derivatives. By T. Dinu 
and V. Merz (Deut. Chem. Ges. Ber., xi, 1229).—Amidodiimido- 
resorcin, heated at 170° with dilute hydrochloric acid, yields trioxy- 
quinone, C,H,O;. Corresponding trioxy-compounds may be obtained 
from other oxyquinones. 

Diacetyl-resorcin is not convertible into tetranitro-resorcin, but yields, 
together with unaltered styphnic acid, a colourless, crystalline, acid 
substance. This body appears to belong to the fatty acid series. 

— Ww. F. 


Oxytoluic Aldehydes from the three Isomeric Cresols, and 
the corresponding Oxytoluic Acids. By F. Tizmanwn and C. 
Scnuorren (Deut. Chem. Ges. Ber., xi, 767—784).—The authors 
commence with a brief historical sketch of the cresols. For the pre- 
paration of para- and ortho-cresols, they recommend Meyer and 
Ambiihl’s method (Ber., viii, 1074), which consists in heating aqueous 
toluidine sulphate with potassium nitrite; for preparing metacresol, 
they prefer Engelhardt and Latschinoff’s method, viz., heating thy- 
mol with phosphorus pentoxide. The details of preparation and puri- 
fication are given in each case. 

From each of these three cresols, oxytoluic aldehydes may be 
obtained by the same process, as follows:—In a flask with inverted 
condenser, 20 pts. of the cresol are heated with a solution of 50 pts. 
of soda in 150 pts. water, and 30—40 pts. of chloroform are gradually 
added. The reaction is expressed by the equation— 


C,H,O + 4NaHO + CHCl, = C,H,(NaO).COH + 3NaCl + 3H,0. 


The mixture usually becomes cherry-red, and when the reaction is 
over, it is acidified and distilled in a current of steam. The aldehyde 
homologous with salicylic aldehyde then distils over, together with 
unaltered cresol. The remaining liquid, filtered from a resinous 
(rosolic acid) compound, deposits on cooling crystals of a homologue of 
paraoxybenzoic aldehyde, when orthocresol or metacresol has been 
used, but not when paracresol has been employed. This fact confirms - 
the authors’ theory, that in the chloroform reaction the aldehyde group, 
COH, only enters into the ortho- and para-positions (referred to the 
hydroxyl groups). The homoparaoxybenzaldehydes from ortho- and 
meta-cresol easily give soluble compounds with sodium-hydrogen 
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sulphite. The three homosalicylic aldehydes give sparingly soluble 
compounds with it. 

In the names of these compounds the first prefix, ortho, &c. (standing 
before “‘homo’’), refers to the CH; group, and indicates the cresol 
from which the aldehyde or acid has been prepared, Ortho-, meta-, or 
para-, coming after “‘ homo,” indicates the position of the COH group. 
The OH group is regarded as fixed. 

By the above process the following compounds have been obtained 
from orthocresol :— 

Orthohomosalicylic aldehyde, CsH;(0H)(CH;)(COH) = (1 : 2: 6), 
melting at 170° to an oil which boils at 208—209° ; and 

Orthohomoparaoxybenzaldehyde, CsH;(0H)(CH;)(COH) = (1: 2:4), 
crystallising from water in long feathery prisms which melt at 115°. 

From metracresol have been prepared— 

Metahomosalicylic aldehyde, —a (1: 3: 6), 
melting at 54°, boiling at 222—223° 

Metahomoparaowybenzaldehyde, C.Hi(OH)(CH,)(COH) = (1:3:4), 
which crystallises from water in white tabular plates melting at 
110°. 

Paracresol gives only one aldehyde, namely :— 

Parahomosalicylic aldehyde, CsH;(OH)(CH;)(COH) = (1:4: 6), a 
bright yellow oil solidifying at 40°. When crystallised from dilute 
alcohol, this aldehyde melts at 56°, and boils at 217—218°. 

The three homosalicylic aldehydes dissolve sparingly in water, 
easily in alcohol, ether, and chloroform. With ferric chloride, the 
ortho-aldehyde gives a bluish, the meta- a violet, and the para- a deep 
blue colour. Their odours resemble that of salicylic aldehyde. Like 
this, they are coloured yellow by alkalis, and their ammonia salts are 
sparingly soluble in excess of ammonia. Alcoholic solutions of these 
aldehydes, mixed with a little ammonia, give white precipitates with 
lead acetate and silver nitrate ; with copper sulphate they give green 
precipitates which are not dissolved by excess of ammonia. 

The two homoparaoxybenzaldehydes dissolve in hot water, easily in 
alcohol, ether, and chloroform. With ferric chloride the ortho-com- 
pound gives a bluish-violet, the meta-compound a bright rose-red 
colour. Their alkaline solutions are colourless. With metallic salts, 
they behave like the homologues of salicylic aldehyde, but their pre- 
cipitates with cupric sulphate dissolve in excess of ammonia. 

Oxytoluic aldehydes are oxidised with great difficulty when dis- 
solved in water. The acetyl derivative of parahomosalicylic aldehyde, 
however, like the similar derivatives of salicylic and paraoxybenzoic 
aldehydes, may be oxidised with permanganate solution in presence of 
acetic acid. ‘The corresponding acids are most simply formed when 
the aldehydes are introduced into fused potash containing a little 
water. The fusion is maintained for a few minutes, water added, and 
the acids precipitated with hydrochloric acid. 

In this way are derived from orthocresol— 

Orthohomosalicylic acid, CsH;(OH)(CH;)(COOH) = (1: 2:6), melt- 
ing at 159—160°, identical with @-cresotic acid, obtained in an impure 
state by Engelhardt and Latschinoff from impure orthocresol, by 
Kolbe and Lautemann’s process ; and in a pure form by Kekulé, from 
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orthocresol by the action of carbonic acid and sodium (Ber., vii, 1006) ; 
and by Ihle, from orthocresol, by Kolbe’s process (J. pr. Chem., xiv, 
456) ; also 

Orthohomoparaozybenzoic acid, CsH;(OH)(CH;)(COOH) = (1:2: 4), 
which crystallises from water in pale fiesh-coloured needles containing 
4 mol. of water of crystallisation. The acid dissolves sparingly in cold 
chioroform, rather more in boiling chloroform and cold water, easily 
in boiling water, alcohol, or ether. Heated to 109° it becomes anhy- 
drous, and then melts at 172—173°. 

From metacresol are derived— 

Metahomosalicylic acid, CSH;(OH)(CH;)(COOH) = (1: 3:6), melt- 
ing at 173°, identical with y-cresotic acid, prepared by Engelhardt 
and Latschinoff, by Kolbe and Lautemann’s process, from metacresol 
(Zeitschr. f. Chem., 1869, 622) ; and 

Metahomoparaoaybenzoic acid, CsH;,(0H)(CH;)(COOH) = (1:3: 4), 
which crystallises from water in white needles, containing $ mol. of 
water of crystallisation. This acid gives no colour-reaction with ferric 
chloride ; when dry it melts at 177—180°. 

Derived from paracresol we have— 

Parahomosalicylic acid, CsH;(OH)(CH;)(COOH) = (1: 4: 6), iden- 
tical with Engelhardt and Latschinoff’s a-cresotic acid (loc. cit.), melt- 
ing at 151°. 

All these acids are scarcely distinguishable by their reactions, solu- 
bility, &c., from the acids with which they are homologous. 

It will be seen that the four possible homologues of metaoxybenzoic 
acid are not produced by the chloroform reaction. One of these, in all 
probability orthohomometaoxy benzoic acid, has apparently been prepared 
by Flesch (Ber., vi, 641), from camphor thiocymene, and Fittica (Ber., 
vii, 927) has perhaps obtained another from cymene (parapropyl- 
methylbenzene) ; but the statements of Jacobsen (Ber., xi, 381 and 
574) with regard to a third require confirmation. 

The authors show by their own experiments, as well as by reference 
to those of other inquirers, that cresol from coal-tar is in reality a mix- 
ture of the three isomeric cresols. Ch. B. 


Derivatives of Parahomosalicylic Aldehyde. ByC. Scnuorren 
(Deut. Chem. Ges. Ber., xi, 784—-789).—This aldehyde is remarkable 
amongst the five isomerides obtained from cresol, for the ease with 
which it crystallises and enters into reactions. 

By treating it, in quantities of a few grams, with excess of sodium- 
amalgam, for one or two days, neutralising exactly with sulphuric 
acid, and extracting with ether, parahomosaligenin (parahomosalicylic 
alcohol) C;H;(OH)(CH;)(CH.0H) = (1: 4: 6) is obtained in colourless 
brilliant needles, melting at 105°, which are purified by crystallisation 
from a small quantity of hot water. The aldehyde dissolves easily in 
alcohol and ether, and in all proportions in boiling water. It reacts 
like saligenin. 

Usually on neutralising with sulphuric acid a small quantity of a 
body precipitates, which melts at 200—-205°, and is probably a homo- 
logue of saliretin. 

When the aldehyde is boiled for five hours with methyl iodide, and 
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a solution of potash in methyl alcohol, and the mixture poured into 
water, methyl-parahomosalicylic aldehyde separates as an oil, which, 
after washing with water and soda-solution, boils at 254°. It has an 
odour like creosote, and reacts neither with ferric chloride nor with 
caustic soda. 

The potassium derivative of the aldehyde, when suspended in anhy- 
drous ether and treated with acetic anhydride, gives a corresponding 
acetyl derivative, which melts at 57°, and is also unaffected by ferric 
chloride. It combines with hydrogen-sodium sulphite. It unites directly 
with one molecule of acetic anhydride, to form a compound from which 
the aldehyde character has entirely disappeared. This melts at 94°, 
and is completely decomposed by boiling water and by soda solu- 
tion. 

By boiling the aldehyde for an hour with an equal weight of dry 
sodic acetate and excess of acetic anhydride, the author has attempted 
to obtain homologues of coumarin and coumaric acid— 


—— a. OH 
C.H,(CH;) ba CeH3(CHs) ) cy—cH—COOH. 


— ea 


The product was poured into water, and the oil which separated taken 
up with ether. The ethereal solution was shaken, first with sodium 
hydrogen sulphite solution to remove unaltered aldehyde, and then 
with sodium carbonate, to remove acetocoumaric acid, which always 
forms in this reaction. On evaporating the remaining ethereal solu- 
tion, a well crystallised product was obtained, which smelt of coumarin, 
and gave on analysis numbers which pointed to its being a mixture of 
methyl-coumarin and the addition-compound of acetoparahomosalicylic 
aldehyde with acetic anhydride mentioned above. It melted between 
60° and 88°. The acid extracted from the ethereal solution by sodium 
carbonate, having been boiled with alkalis to remove the acetyl-group, 
gave an acid which melted at 185°, and showed the crystalline form 
and reactions of orthocoumaric acid. It was not analysed. 

Parahomosalicylic aldehyde and orthohomoparaoxybenzaldehyde, on 
nitration, yield only orthonitro-derivatives, the first melting at 141°, 
the second at 152°. Both are crystalline bodies, insoluble in cold, 
soluble in hot water. The aldehyde character is preserved in both. 
Ordinary salicylic aldehyde, according to Mazzara (Gazz. chim. ttal., 
vi, 460), gives an ortho-nitro- and a para-nitro-derivative. But in the 
above oxytoluic aldehydes the “para” position is already occupied, in 
the first by a methyl group, and in the second by the group COH. 
These aldehydes, therefore, give only orthonitro-compounds. — 

Oxidation of Cumic Acid with Potassium Permanganate. 
By R. Meyer (Deut. Chem. Ges. Ber., xi, 1283—1287).—A solution 
of cumic acid in caustic soda, oxidised by potassium permanganate, 
yields a small quantity of terephthalic acid, and a new acid, the weight 
of which almost equals that of the cumic acid employed. This new 
acid is soluble in hot water, and crystallises from a concentrated 
aqueous solution in dendritic crystals, whilst from a dilute solution it 
crystallises in long, thin prisms. It is very soluble in alcohol and 
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ether, and melts at 155—156°; it may be sublimed, but at the same 
time undergoes partial decomposition. From analysis its composition 
is CoH 03. 

Its ammonium salt is soluble, and its neutral solution gives no 
reaction with ferric chloride. The copper salt is obtained, first as a 
bright blue amorphous precipitate, which on standing becomes crystal- 
line. The lead salt is obtained as a white amorphous precipitate, 
which melts in boiling water. The silver-salt is a white crystalline 
body, not easily acted on by light; and may be crystallised from hot 
water in beautiful, shining, transparent, rhombic plates. Its analysis 
shows the acid to be monobasic. This new acid differs from cumic 
acid, inasmuch as an atom of hydrogen in the latter is replaced by a 
hydroxyl group; the fact that it yields terephthalic acid on oxidation 
with potassium dichromate and sulphuric acid shows that the hydroxyl 
group is not in the aromatic nucleus, but in the side chain, and the 
author, therefore, styles it oxypropylbenzoic acid. y. F. B. 


Solubility of Salicylic and Benzoic Acids. By E. Bourcorn 
(Compt. rend., Ixxxvii, 62—64.).—The author finds for salicylic acid a 
higher degree of solubility in water than has been given by most 
- authors, viz., that 1000 parts of water at 15° dissolve 2°25 parts, and 
at 100°, 79°25 parts. Curves of solubilities for salicylic, and also for 
benzoic acid are given in this paper; they cross one another at a tem- 
perature of 40°. Below that temperature salicylic acid is somewhat 
less soluble than benzoic acid, whilst above 40° it is more soluble. 

R. R. 


On a Dichlorsalicylic Acid, and on Monochlorsalicylic Acid 
(m.p. 172°). By E. J. Smiru (Deut. Chem. Ges. Ber., xi, 1225).— 
By the action of chlorine on salicylic acid dissolved in acetic acid‘the 
author has not succeeded in preparing a dichlorinated acid (m. p. 224°) 
identical with that described by Rogers, but has obtained an acid 
melting at 214°, crystallising in dendritic flocks, and yielding no 
nitro-derivative; several of its salts and ethers which are solid are 
described. During the preparation of the dichlor-acid a monochlor- 
acid (m. p. 172°) is also formed, and this appears to be identical with 
that obtained by Hibner (Ber., vi, 174); some of its salts and 
derivatives are described. B. W. P. 


Addition of Hydrobromic Acid by means of a Solution of 
Hydrobromic Acid in Glacial Acetic Acid. By R. Anscuiirz 
and L. Kinnxuur (Deut. Chem. Ges. Ber., xi, 1221).—A solution of 
hydrobromic acid in glacial acetic acid is found te be efficacious in 
introducing that acid into a compound; for example, cinnamic acid 
becomes monobromhydrocinnamic acid when heated in a closed tube for 
a short time on a water-bath with a saturated solution of hydrobromic 
acid in acetic acid. K. W. P. 


Azobenzene-acetonecarbonic Acid. By J. Ziisin (Deut. Chem. 
Ges. Ber., xi, 1417—1420).—The study of this acid, prepared by 
3p 2 
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v. Meyer from ethyl acetonecarbonate and diazobenzene nitrate, and 
described under the name of azophenylaceto-acetic acid— 


C.H;.N;.CH(CO.CH;).COOH, 


but which the author proposes to style azobenzene-acetonecarbonic 
acid, has yielded the following results. Its salts are well characterised : 
the potassium compound is prepared by mixing an alcoholic solution 
of the acid with a similar solution of potash, and is obtained in yellow 
shining plates, having the composition CjH,N,O;K. The barium salt 
is- obtained as a bright yellow precipitate, the lead salt in yellow flocks, 
the silver salt as a yellow curdy precipitate, CjH,N.O;Ag, and the 
copper salt as a yellow precipitate. 

The ethyl salt of this acid is formed in the preparation of the acid 
itself, and is obtained by crystallisation from alcohol in hard vitreous 
honey-coloured crystals; when crystallised quickly, it forms a canary- 
coloured powder; it melts at 59°5°, and has the composition 
CiH,N,0;.C,H;. It is saponified very easily, and yields the acid, 
melting at 154—155°. 

The formation of this acid must take place in two phases, viz. :— 


I. C,H,KO;.C.H; + C.H;.N,.NO; = KNO, + C,H;.N2.C,H,0;.C.H; 
Azobenzene-acetocarbonic 
ether. 


IL. C.H;.N,.C,H,O;.C.H; + KHO = C.H;.0OH + C.H;.N2.C,H,0;K. 


A portion also of the azobenzene-acetonecarbonic ether remains unacted 
upon. When azobenzene-acetonecarbonic acid is heated with hydro- 
chloric acid in sealed tubes, or with alcoholic potash, it is destroyed, 
yielding resinous products. Reduced with tin and hydrochloric acid 
it yields a complicated oily base. 

Para-azotolueneacetonecarbonic acid— 


CH;.C,H..N..CH(CO.CH;).COOH, 


is prepared ina manner analogous to the benzene-compound, viz., from 
paradiazotoluene nitrate and ethyl acetonecarbonate. Crystallised 
from alcohol, it forms orange-yellow shining needles, melting at 
130—190°. The ethyl ether is prepared in a manner similar to that 
-of the benzene derivative; it occurs either as a yellow crystalline 
powder, or vitreous honey-coloured prisms; like the benzene de- 
rivative it saponifies easily. The salts resemble those of the benzene 
derivative. Fr. &. &. 


Reduction of Aldehydo-oxybenzoic Acids to Alcoholic Acids. 
By C. L. Retmer (Deut. Chem. Ges. Ber., xi, 790—793).—The 
aldehydo-acids prepared by the author and Tiemann from salicylic 
and paraoxybenzoic acids by the action of chloroform on their alkaline 
solutions, are converted by oxidation into dicarboxyl-derivatives ot 
phenol. By treating them with sodium-amalgam, the author has now 
effected their reduction into alcohol acids. Bodies of this class, to 
which the oxymethyl-phenylformic acid of Kekulé and Dittmar (Ber., 
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iii, 894), and perhaps meconin, belong, have been hitherto but little 
studied. The process in each case was the following :— 

1 part of the aldehydo-acid was suspended in about 10 parts of 
water, and treated gradually with 50 parts of 3 per cent. sodium 
amalgam. The reduction of the aldehyde under these circumstances 
was nearly complete, but resinous products were invariably formed 
at the same time. Hydrochloric acid was then added in slight excess, 
and the alcohol-acid, mixed with resin, extracted by agitation with 
ether. The separation of the resin was effected, either by dissolving 
the mixture in ammonia, adding barium chloride, and leaving the solu- 
tion at rest for some weeks, when the resin separated completely in 
combination with barium; or by acidifying the ammoniacal solution 
with hydrochloric acid, quickly filtering off the resin mixed with some 
acid, and allowing the rest of the acid to separate spontaneously. 

Paraoxrymethyl-salicylic acid, CsH,(OH)(COOH)(CH,OH) = 
(1:2:4), from para-aldehydosalicylic acid, crystallises from ether in 
long prisms coutaining 1 mol. water of crystallisation. It is sparingly 
soluble in water, more so in alcohol and ether. It decomposes at 
160°, and is resinised by warm mineral acids. 

Permanganate solution converts this acid in the cold into a-oxyiso- 
phthalic acid; when heated with potassium dichromate it is oxidised 
to para-aldehydosalicylic acid. 

Ortho-orymethylsalicylic acid, C,H,(OH)(COOH)(CH,OH) = 
(1:2:6), is precipitated as an oil which solidifies to crystals melting 
at 142°. A solution of this acid in water, especially in presence of free 
mineral acid, is resinised by heat. Anammoniacal solution of it heated 
with potassic dichromate reproduces the corresponding aldehydo-acid. 

Ortho-oxymethylowydracylic acid (saligeninparacarbonsaure )— 


C.H,(OH)(COOH)(CH,OH) = (1: 4: 6), 


obtained by reduction of ortho-aldehydo-oxydracylic acid, is much 
more stable than its isomerides, and does not melt at 270°. It is not 
coloured either by sulphuric acid or by ferric chloride. With the 
latter reagent its isomerides, mentioned above, give intense violet colours. 
Ch. B. 
Action of Chloroform on a- and @-Oxyisophthalic Acids in 
Alkaline Solution. By C. L. Reimer (Deut. Chem. Ges. Ber., xi, 
793—797).—By means of the chloroform reaction the author has 
succeeded in introducing aldehyde-groups into these acids. 1 part of 
acid and 14 parts of potash were dissolved in 3 parts of water, and 
1} parts of chloroform gradually added to the mixture, kept boiling 
for five or six hours. The excess of chloroform having been expelled 
by evaporation, and the liquid supersaturated with hydrochloric acid, 
the aldehydes were extracted by agitation with ether. The ethereal 
solutions were then shaken with sodium-hydrogen sulphite solution, and 
the aldehydes again separated from the latter by boiling with sulphuric 
acid. They were purified by dissolving them in ammonia, adding 
ammonium chloride and magnesium sulphate, and leaving the liquid to 
itself for some days; sparingly soluble magnesian salts then separated, 
which were decomposed by heating with dilute hydrochloric acid. 
Aldehydo-a-oxyisophthalic acid,C;H,(OH)(COOH)(COOH)(COH)= 
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(1: 2:4: 6), crystallises from water in white felted needles, which 
are slowly decomposed above 200°, and melt at 260° with decom- 
position. It is easily soluble in alcohol, ether, and hot water, sparingly 
in cold water. Its neutral solutions are colourless, those containing 
excess of alkali yellow, and both show green fluorescence. Calcium 
and magnesium salts do not precipitate its neutral solutions: barium 
salts do so only after the lapse of some time. Its basic salts are mostly 
insoluble. The acid silver salt dissolves in hot water. 

The filtrate from the magnesium salt of this acid, obtained during 
the process of purifying it, gives with acids a precipitate of para- 
aldehydo-salicylic acid, evidently produced by reduction of the oxy- 
isophthalic acid, in the same way that paraoxybenzaldehyde is formed 
from paraoxybenzoic acid (Ber., ix, 1267). 

Aldehydo-8-oxyisophthalic acid, CsH:.(OH)(COOH)(COOH)(COH) 
(1: 2:6: 4), erystallises in long slender needles containing 4 mol. of 
water of crystallisation. It meits at 237—238°. In crystalline form, 
fusing point, solubility, reaction with iron, and the blue fluorescence 
of its solutions, it differs but little from B-oxyisophthalic acid. Its 
alkaline solutions are colourless; its salts in general resemble those of 
its isomeride. 

These aldehydo-acids cannot be oxidised by fusion with potash ; but 
by careful treatment of their slightly alkaline solutions with potassium 
permanganate they both yield a tricarboxyl-phenol (phenoltricarbon- 
siure), which crystallises from water in small prisms melting at 270°. 
This body has most of the characters of owytrimesic acid obtained 
synthetically by Ost from salicylic acid and carbonic acid. The 
author, however, was unable to make an analysis of it. Ch. B. 


Identity of Usnic and Carbusnic Acids. By E. Parernod 
(Gazzetta chimica italiana, viii, 225—233).—Usnic acid was discovered 
in 1843, by Knop (iebig’s Annalen, xlix, 103), in several lichens of 
the genera Usnea, Parmelia, Evernia, Cladonia, and Lecanora; and, 
nearly at the same time, Rochleder A. Heldt (bid., xlviii, 12) observed 
the presence of the same acid in Cladonia rangiferina and Usnea 
barbata (Fries). Some years afterwards Stenhouse (ibid., lviii, 97, 
114) found usnic acid in Hvernia prunastri, and obtained, by dry dis- 
tillation of the crude acid, a new substance which he named JLeta- 
orcin. Hesse, in 1861 (ibid., exvii, 343), observed that the acid 
extracted from Cladonia rangiferina melted at 175°, and therefore 
regarded it as isomeric with Knop’s usnic acid, distinguishing it as 
beta-usnic acid; and in 1866 the same chemist, in examining Usnea 
barbata, Hoffm., extracted from it a new yellow crystalline substance, 
deceptively like usnic acid in most of its properties, but differing 
from it slightly in composition, and melting at 195:4° (usnic acid at 
about 200°). This substance he designated as carbusnic acid, assigning 
to it the formula C,,H,.O;, usnic acid being at that time generally 
regarded as C;gH,,0;. 

The existence of beta-usnic acid was corroborated in 1870 by. 
Stenhouse, who, moreover, showed (correcting a former statement) 
that beta-orcin was a derivative, not of usnic acid, but of the acid 
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extracted from Cladonia rangiferina, for which he proposed the name 
cladonic instead of beta-usnic acid. 

The existence of the second acid (carbusnic) was supposed to be 
confirmed by the difference of the results obtained by Paternd and by 
Salkowski with the acids obtained from Zeora sordida and from Usnea 
barbata, Fr. (florida, Hoffm.), notwithstanding that the supposition of 
Salkowski’s acid being carbusnic acid was to a certain extent in con- 
tradiction to his own analyses of the salts of this acid, which gave for 
it an equivalent number (molecular weight) between 329°7 and 347°1, 
whereas the formula C,,H,,O, requires 372. 

Finally, Hesse in his last memoir has re-examined the acid pre- 
pared from Usnea barbata, Hoffm., with results confirmatory of those 
which he had previously obtained. He is still of opinion that the 
lichen just mentioned contains an acid having the composition 
CioH,.O,, mixed perhaps with a small quantity of usnic acid. This 
conclusion is based on the result of two combustions of the acid, 
which gave, as a mean, 61°72 p.c. C and 442 H (the formula 
C,,H,,O, requiring 61°29 and 4°30), and on analyses of the potassium 
salt. This salt crystallises from alcohol of 93 p. c. in yellow flattened 
prisms containing 4°09 p.c. water and 9°46 potassium, and from 
dilute alcohol in beautiful pale-yellow leaflets containing 11°18 
water and 8°97 potassium. These results agree tolerably well 
with the formule, C,,Hi;;KO;+H,0 (420H,O and 9:15 K), and 
Ci.HisKO, + 3H,0 (11°63 H.O and 847 K), and are regarded by 
Hesse as affording decided confirmation of the existence of carbusnic 
acid, C9 H Os. 

On the other hand, Paterné finds that usnic acid from Zeora sordida, 
from which he formerly prepared decarbusnein, pyrousnic acid, and 
_ other well-defined compounds, yields, when boiled with potassium 
bicarbonate in such quantity as to leave a little of the acid undissolved, 
a potassium salt which crystallises from water in a mass of yellow 
leaflets giving off 12°23 p. c. water at 110°; from alcohol of 93 p. ce. 
in yellow prisms containing 4°32 p. c. water and 9°48 p. c. potassium 
(or 9°91 calculated on the dry salt); and from alcohol of 51 p. c. in 
pale yellow leaflets containing 12°19 p. c. water and 8°64 potassium 
(9°84 for the dry salt). 

These results agree very nearly with those which Hesse obtained 
with the potassium salt of the acid prepared from Usnea barbata 
(Hoffm.), but they are more in accordance with the formula C,,H;KO, 
for the dry salt, than with C,,H,;KO,, which would correspond with 
C,.H,.O;, the formula originally assigned by Paterno to usnic acid. 


C\sH,KO, + 3H;0. C\sH;KO, + HO. 
Cale. Exp. Cale. Exp. 
Paternd. Hesse. Paternd. Hesse. 


Water ...... 11°89 12°19 11°49 430 432 407 411 
Potassium.... 859 864 897 9°33 948 — 9°46 
Anhydrous salt, C,.H,KOs. 


Cale. Paternd. 
Potassium ...... 9°75 9°91 and 9°84 
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Knop also, in 1843, found in dried potassium usnate 9°16 p. ec. 
potassium, which agrees better with C,.H,,KO, than with C,,H,;KO,, 
the latter requiring 10°20 p. c. potassium. 

On the other hand, the experiments of Paterno on the derivatives of 
the compound hitherto called usnic acid (extracted from Usnea barbata 
and Zeora sordida) have clearly shown that this compound has the 
composition ©,,H,.O;; and since this compound, when treated with 
alkalis, yields salts having the composition C\sHi,M''O;, it must be 
inferred to be, not an acid, but an anhydride, a view which is con- 
firmed by other facts and considerations. Thus the formation of 
decarbusnein and pyrousnic acid from the compound ©,,;H,,O, may be 
represented by the equations— 


C,.H,,.0; + 2H,0 = CO, + C.H,0, + C,;H,,0s. 
CsH 0; + 3H,0 = CO, + C.H,O, + C;H,O + Cy2H,.0;. 


Here the elimination of CO, from the compound C,,H,.O0; is accom- 
panied by assumption of the elements of water, which would not be 
necessary if this compound were really an acid containing the group 
CO, in the form of CO.OH, as in the transformation of benzoic, salicylic, 
and orsellinic acids into benzene, phenol, orcin, &c. 

The experiments above detailed are sufficient to establish the identity 
of Hesse’s carbusnic acid from Usnea barbata, Hoffm., with usnic acid. 
The carbusnic acid which Salkowski obtained from Usnea florida, 
Hoffm., is also identical therewith, inasmuch as Paternd has found 
that when boiled with aniline it yields two compounds identical with 
those obtained from usnic acid, one melting at 142°, the other at 170°. 
The acid regenerated from these compounds by hydrochloric acid is 
converted by heating with alcohol in a sealed tube into decarbusnein, | 
C,;H1.0;. 

The so-called usnetic acid, CsHiO;, recently found by Hesse in the 
mother-liquors of usnic acid from Usnea barbata, is regarded by Paterno 
as identical with decarbusnein. H. W. 


Synthesis of Isatin and Indigo-blue. By A. Banyur (Deut. 
Chem. Ges. Ber., xi, 1228).—-Since oxindol is identical with ortho- 
amidophenylacetic acid, ae it follows that, if the replace- 
ment of the CH, group by CO is possible, the synthesis of isatin will be 
complete. This has been done by converting the NO group in nitroso- 
oxindol into the amido-group, and finally oxidising the amido-group. 

From isatin, indigo-blue is obtained in the usual manner (Ber., iii, 
688). Researches, at present incomplete, tend to show that indigo- 
blue can also be obtained from amido-oxindol. EK. W. P. 


Synthesis of Indigo-blue. By A. Banyzr (Deut. Chem. Ges. 
Ber., xi, 1296—1297).—The author points out that the production of 
indigo-blue from isatin by means of phosphorus trichloride, acetyl 
chloride, and phosphorus is not satisfactory, inasmuch as the pro- 
duct consists chiefly of indigo purpurin, and again, it is not quite clear 
how this mixture acts on isatin. Phosphorus pentachloride may, how- 
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ever, be used instead of this mixture; when heated with isatin, hydro- 
chloric acid is set free, and a product obtained which probably has the 


composition ac This isatin chloride may be reduced 


either by heating with phosphorus, or by treatment ofits alcoholic solu- 
tion with zinc-dust and acetic acid, whereby indigo is formed. The best 
reducing agent appears to be ammonium sulphide; all, however, yield 
an indigo mixed with more or less indigo-purpurin. | Je ee 


Indigo-blue from Polygonum tinctorium and other Plants. 
By E. Scnunck (Chem. News, xxxvii, 223).—From the dried leaves 
of the Polygonum tinctorium, a plant used by the Chinese for the 
manufacture of indigo, the author has obtained a substance which is 
identical in its properties with the indican of the common woad plant. 
His experiments show that the leaf-cells of the fresh leaves contain no 
ready-formed colouring matter, with the exception of chlorophyll, and 
that the indigo-blue is formed by the decomposition of indican, when 
the cell-vitality is destroyed by extreme cold, organic lesion, or chemical 
reagents. 

The leaves of Bletia Tankervillie and Callanthi veratrifolia also con- 
tain indican, and it is believed that this substance will be found in all 
cases to be the source whence indigo-blue is derived. 

A substance having the properties of tyrosine was obtained from a 
long-standing alcoholic extract of dried woad leaves, and was probably 
produced from the indican by partial decomposition. A. J. 


Cinnamene. By W. v. MiuterR (Deut. Chem. Ges. Ber., xi, 
1450—1451).—The author points out, that not only do the different 
varieties of storax differ in the amount of cinnamene they yield, but 
also that the cinnamene itself varies in properties, e.g., in its specific 
rotatory power. Asa means of purifying cinnamene, use is made of 
the formation of a crystalline bromide. To prepare this compound, the 
cinnamene is dissolved in carbon bisulphide, and then treated with 
bromine ; after evaporation of the bisulphide, the bromide separates 
out. This may be further purified by distillation in a current of 
steam. When crystallised from dilute alcohol it melts at 73°; its 
composition is expressed by the formula CsH;Br,. A yellow oil dis- 
tils over together with the bromide, and in the retort a dark yellow 
oil remains, which solidifies in a freezing mixture. The author does 
not intend continuing the study of these bodies, as Krakau (Ber., xi, 
1259) is also investigating this subject. ro. BD 


Styrolene Alcohol. By A. Breverand T. Zincke (Deut. Chem. 
Ges. Ber., xi, 13899—1403).—In a former communication the authors 
pointed out the possibility of obtaining from styrolene (cinnamene), 
C.H;.CH— CH, as from stilbene, C;H;.CH—CH.C,H;, two isomeric 
alcohols. The attempts made to prepare this alcohol from styrolene 
dibromide (m. p. 73°5—74°, and not 68—69°, as stated generally), have 
resulted in the formation of ordinary styrolene alcohol. When styro- 
lene dibromide, silver benzoate, and toluene were heated together, it 
was observed, in one instance only, that a small quantity of a body 
was formed, which melted at 123—126°, and which, when heated with 
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dilute sulphuric acid, gave the odour of pinacoline, thus showing it 
to be the desired alcohol. 

Pinacolins of Styrolene alcohol. Styrolene alcohol, which has the 
two hydroxyl groups attached to neighbouring carbon atoms, belongs 
to the pinacones, and, when boiled with dilute sulphuric acid, is re- 
solved, with loss of H,O, intoapinacolin. The following formule show 

CH 
the constitution of the three possible pinacolins:—«, C,H; | SO. 
CH, 


8, or phenylacetic aldehyde, C,H;.CH..COH. y, or acetophenone, 
C,H;.CO.CH;. When styrolene alcohol is warmed with sulphuric 
acid (20 p. c.), it is converted into the 6-pinacolin, a liquid identical 
with Radzizewski’s phenylacetaldehyde ; when treated with alcoholic 
potash this yields benzoic acid, and by the action of sulphuric acid 
diluted with an equal volume of water, is converted into a hydrocarbon, 
C\sHy». Styrolene alcohol treated with sulphuric acid diluted with 
5 parts of water, yields the a-pinacolin, a viscid, slightly yellow liquid 
boiling at 260° under a pressure of 50 mm. It is converted into the 
8-modification by the action of dilute sulphuric acid, concentrated 
hydrochloric acid, acetyl chloride, and benzoyl chloride; it also, like the 
8-modification, yields the hydrocarbon C,H. With phosphorus 
pentabromide, it yields styrolene bromide, C,H;.CHBr.CH,Br, which 
is converted into styrolene dibenzoate by the action of benzoic acid. 
By oxidation with a glacial acetic acid solution of chromic acid, benzoic 
acid is formed, and also a small quantity of what appears to be phenyl- 
acetic acid. 

These facts show that styrolene alcohol is analogous to the hydro- 
benzvins, the 6-pinacolin corresponding with the diphenylacetaldehyde, 
whilst the «-pinacolin corresponds with the hydrobenzoin anhydrides. 
This, together with the difficulty with which a@-pinacolin is converted 
into its ether, and its high boiling point, leads the authors to adopt the 
following constitutional formula for the «-pinacolin :— 


CH(C,H,).0.CH(C;H;).CH:.0.0H:. P. P. B. 


Dioxybenzophenone. By A. Barrer and J. B. BuRKHARDT 
(Deut. Chem. Ges. Ber., xi, 1299—1300).—When phenolphthalein is 
fused with potash, it is decomposed into benzoic acid and dioxybenzo- 

henone, and not, as previously stated by the authors, into a hydrate 
of the phthalein (Ber., ix, 1232). This decomposition is expressed as 
follows :— 


CO.C,H,.OH 
CoH, { C0.0,H,.0H 


The dioxybenzophenone melts at 206°, and can be distilled without 
decomposition ; its aqueous solution is not coloured by ferric chloride: 
with acetic anhydride it forms a diacetyl-compound melting at 148°. 
The properties of this body make it probable that it is identical with 
the dioxybenzophenone prepared by Gail from dioxydiphenylmethane 
(Ber. xi, 746; p. 671 of this volume). 

Dioxybenzophenone, when fused with potash, is resolved into carbonic 


~ C.H,.0H 
+ H,0 = C.H,.COOH + C04 (HoH: 


— = “— 


. — SO ORER HS SC! = a 
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acid and phenol; with bromine ityields a tetrabromo substitution product 
melting at 213—214°, and finally, when distilled with soda solution 
and zinc-dust, it yields what appears to be a dioxybenzhydrol. 

ee 


Dioxybenzophenone from Rosaniline. By C. LizpermMann 
(Deut. Chem. Ges. Ber., xi, 1434—1438).—Caro and Graebe (Ber., xi, 
1222 and 1116) find that when aurin and water are exposed to a high 
temperature, dioxybenzophenone is formed, identical with that pre- 
pared by Stiadel and Gail (this vol. p. 671). They also express the 
opinion that the product obtained by the author (Ber., vi, 951) by the 
action of water on rosaniline hydrochloride, is either dioxybenzophe- 
none or a mixture of it with higher homologues. The study of this 
compound confirms the first supposition, the author finding it to 
agree in all its properties with dioxybenzophenone. A repetition of 
the reaction with aurin and with pararosaniline shows that they both 
yield dioxybenzophenone. Its formation from rosaniline and para- 
rosaniline is explained as follows :— 


CHiN + 4H,0 — 3NH; + C,;H,O + C,3H03. 
Cresol. Dioxybenzo- 
phenone. 


In the hope to obtain aurin, the author has heated paraoxybenz- 
aldehyde with oxalic acid and sulphuric acid: a red colouring-matter 
is formed, as observed by Reimer and Tiemann, which, however, analysis 
shows to be neither aurin nor rosolic acid, 

This colouring-matter the author thinks may belong to the group of 
aldehyde-phenol condensation-products investigated by Baeyer (Ber., 
v, 280). Its formation may be explained by the following equation :— 


2C,H,0, + 2C,H,O + O = C22H220¢ + H.0. 
Supposing its constitution to be 
(CsH,OH),.C(OH).C(OH)(C;Hy.0H),2, 


then this would be resolved by sulphuric acid into a compound resem- 
bling the pinacones. This compound the author thinks is the chief 
product of the action of phenol on oxalic and sulphuric acids, the re- 
action being expressed as follows :— 


CO.0H yoH.oH C(OH)(C,H,.OH), 


l +2 = 2H,0 
co.oH 1-CsH.OH  """ " 0(OH)(C.H.0H): 
P. P. B. 


On Naphthalene Chloride. By A. ArrerBera (Deut. Chem. 
Ges. Ber., xi, 1223).—The author having acted on naphthalene with 
chlorine without obtaining 6-naphthalene tetrachloride according to 
the statements of. E. Fischer (Ber., xi, 735), doubts the existence of 
that body, not only because he himself has not obtained it, but also 
because the melting point is not constant (176—180°). E. W. P. 
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Chlorine-compounds of Naphthalene. By E. Fiscuer (Deut. 
Chem. Ges. Ber., xi, 1411—1412).—This is a defence of the author's 
work against the criticisms (Ber., xi, 735) of Atterberg. The final set- 
tlement of the question raised, viz., the constitution of the compound 
styled by the author 6-naphthalene tetrachloride, is to be looked for 
in a repetition of the work, to be shortly undertaken by the author. 

P, P. B. 

Derivatives of a-Naphthaquinone. By T. Dirut and V. 
Merz (Deut. Chem. Ges. Ber., xi, 1314—1324).—In the preparation of 
naphthalic acid, which was the starting point in this research, the 
authors used @-dinitronaphthol (Martius’s yellow), which is converted 
into diimidonaphthol, and then boiled with solution of carbonate of 
soda. By this method a better yield is obtained than when it is pre- 
pared by the method of Graebe and Ludwig (Annalen, cciv, 331). 
Naphthalic acid, after several crystallisations and sublimations, melts 
at 179°. Diamidonaphthol, heated at 188° with dilute hydrochloric 
acid, and exposed to the air, also yields naphthalic acid. When 
diamidonaphthol is heated with sulphuric acid and potassium di- 
chromate, the chromate of diimidonaphthol separates in long, bean- 
tifully red needles, resembling chromic acid. This compound, boiled 
with carbonate of soda solution, yields naphthalic acid. 

Nitronaphthalic acid, CjH,(NO.)(OH)O,..—This substance is pre- 
pared by treating a sulphuric acid solution of naphthalic acid with the 
calculated quantity of nitric acid. On cooling, it separates out in orange- 
coloured crystals, which, after washing with water, may be crys- 
tallised from alcohol and chloroform. Nitronaphthalic acid crys- 
tallises from hot chloroform in bright yellow scales ; whilst from benzene 
it separates in tabular crystals, resembling those of sublimed naph- 
thalene. It is soluble in alcohol, ether, and hot water, and with diffi- 
culty in chloroform and benzene. Its aqueous solution, on long-con- 
tinued boiling, yields hydrocyanic acid, phthalic acid, and a resinous 
mass. Naphthalic acid melts with decomposition at 157°. Several salts 
of this acid have been prepared; the barium salt Ba [CiH,(NO,.)0Os3]., 
crystallises in orange-red scales, slightly soluble in cold water. The 
lead salt crystallises in two forms; one in short red prisms, which 
are difficultly soluble in hot water, and have the composition, 
Pb[CiH.(NO-)O3]2, and the other in golden yellow needles, easily 
soluble in water and dilute alcohol, having the composition, 
Pb[CioHy(NO,)O3]2 + 43H2O. The silver salt, AgC,H.(NO2)Os, is 
of a dark yellow colour, and easily soluble in hot water. 

Amidonaphthalic acid, CyHy(NH2)(OH)O,.—This acid is prepared 
by the reduction of the nitro-acid with tin and hydrochloric acid, or 
its solution in alcoholic ammonia may be reduced by sulphuretted 
hydrogen. Amidonaphthalic acid crystallises from hot acetic acid or 
alcohol in closely-grouped dark-brown needles, from dilute solutions in 
prisms grouped in nodules; it is but slightly soluble in hot water. 
On exposure to the air the acid darkens on the surface, acquiring a 
copper-like lustre, and is no longer soluble in alcohol. Heated to 100° 
the acid blackens, and at a higher temperature melts and sublimes; 
the greater portion, however, is carbonised. The salts of the alkaline 
earths and heavy metals are difficultly soluble or insoluble in water. 
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Like other amido-compounds, it forms salts with acids such as hydro- 
chloric acid. 

Dioxynaphthaquinone, CyHy(OH).02, is produced when amidonaph- 
thalic acid is heated with dilute acid in sealed tubes at 170—180° for an 
hour and a half, and separates on cooling in red-brown spangles, having 
a metallic green reflection. It crystallises from alcohol in reddish-brown 
needles, and from glacial acetic acid in dark-red scales, having a metallic 
reflex. It is also soluble in hot water, separating out completely on 
cooling. The solutions are red; concentrated solutions have a brownish- 
red colour; dissolved in ammonia and alkalis, it gives dark-blue 
solutions, the colour resembling that of the methylated anilines. The 
solution of dioxynaphthaquinone in soda gives a continuous spectrum 
when illuminated by magnesium light; in the green and indigo, how- 
ever, there are a few bright bands. Heated gently, this compound 
sublimes in cinnabar-red needles, a portion carbonising at the same 
time. The salts of dioxynaphthaquinone are in general dark-coloured, 
and, save those of the alkalis, but slightly soluble. Alumina gives a 
violet-lake; iron salts a dark blue. Heated with acetic anhydride, it 


yields a di-acetyl-compound, C,H, { coca 0),’ showing that it con- 
3 2 


tains two phenol-hydroxyl groups. Dioxynaphthaquinone is oxidised 
by nitric acid, yielding phthalic acid, thus differing from its isomeride 
naphthazarin ; it appears, therefore, that in the latter the replaced 
hydrogens are in two different halves of the molecule, and in dioxy- 
naphthaquinone in the same half, it is therefore an a-dioxynaphtha- 
quinone, whilst naphthazarin is 6-dioxynaphthaquinone. The con- 
stitutional formula of a-dioxynaphthaquinone may be represented as 


C 
\ 
b \C.0H 


CoH, | 
o ZY-0H 


oF P. P. B. 


Fluoranthene. By A. AtterBerG (Deut. Chem. Ges. Ber., xi, 
1224).—Attention is called to the completeness of the series of 
aromatic hydrocarbons, commencing with diphenyl, C,,Hy, up to 
pyrene, C,jsHy. The following are known :— 


Fluorene 
Phenanthrene 
F luoranthene 


EK. W. P. 


A Hydrocarbon from Styrolene Alcohol. By A. Brevzr 
and T. ZincKe (Deut. Chem. Ges. Ber., xi, 1403—1407).—In a former 
communication, the authors have shown that when the a- and 3-pina- 
colins derived from styrolene alcohol are treated with concentrated 
sulphuric acid diluted with an equal volume of water, a hydrocarbon is 
formed (p. 886). This hydrocarvon, which has the composition, C\,;Hy», 
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crystallises from hot alcohol in slender, shining needles, melting at 101— 
101°5°. It is easily soluble in the ordinary solvents, volatile in steam, 
and distils without decomposition at 345—346°. Nitric acid, bromine- 
vapour, and sulphuric acid react on it, and give substitution-products. 
Chromic anhydride dissolved in glacial acetic acid oxidises this 
hydrocarbon, forming a quinone. 

The quinone, which has the composition C,.H.O2, crystallises from 
hot alcohol in beautiful golden-yellow needles, melting at 109—110°, 
and at higher temperatures volatilises without decomposition. It is 
easily soluble in the ordinary solvents. It dissolves in the caustic 
alkalis, forming a green solution, which changes to red on warming; 
the solution contains the alkali salt of a body melting at 143—144° ; 
probably an oxyquinone. Zinc-dust, in absence of air, decolorises the 
alkaline solutions. Ammonia in alcoholic solution resolves the quinone 
into a red substance which melts at 168—170°. The quinone is 
destroyed when fused with potash or soda. The solutions of this 
quinone, when exposed to the action of light, undergo a remarkable 
polymeric change, a body separating out which is best purified by 
means of chloroform. It melts at 211—211°5°, and, when carefully 
sublimed, yields the original quinone. Another polymeride is also 
formed, although in small quantities; it melts about 240°, and like- 
wise yields the original quinone when sublimed. 

The authors have not succeeded in obtaining the hydroquinone, but 
when the quinone is heated to 120—130° with aqueous sulphurous 
acid, the quinhydrone is formed. This quinhydrone, C;,H2.O,, forms 
steel-blue, opaque thick needles; it is soluble in hot benzene, less so in 
vetroleum ether. It is easily oxidised to the quinone, so that when 
dissolved in alcohol the solution contains nothing but quinone; even 
the presence of sulphurous acid does not prevent this taking place. 

When the quinone is heated with sodium hydrogen sulphite, a body 
crystallising in colourless needles is formed, which is soluble in alcohol 
and water, and may be crystallised from the latter if it contains sodium 
hydrogen sulphite. This compound may be C,H,(OH).OSO,;Na, or 
C,.H;(OH)..SO;Na. 

The formula of the hydrocarbon, judging from its boiling point and 
the constitution of the quinone, is C,,H,, so that it would be produced 
by the condensation of 2 molecules of styrolene alcohol, as follows :— 


2C,;H,,0. = 4H,O = CieHie. 
There are three possible formule corresponding with this, of which 


the following, , would explain its formation from 


5 

phenylacetic aldehyde — The quinone would then be for- 
65 
mulated thus : | || . Supposing, however, the hydro- 
O—C—C—C,H; 

carbon to have the molecular formula, C,,H,s, it must be a triphenyl- 
benzene, and in its formation from phenylacetic aldehyde—3 groups, 
CH,.COH, unite with the benzene residue C,H;, with elimination of 
3 molecules of water; and the corresponding quinone would be 
C.4H,.0., which is not the case. P. P. B. 
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Isomerides and Derivatives of Camphor and Camphol. By 
J. DE MontTGoLFiER (Ann. Chim. Phys. [5], xiv, 5—118).—In the 
first part of this paper the author examines the isomerides, in rotatory 
power, of camphor and borneol, the latter forming, amongst bodies 
possessed of rotatory power, a distinct series characterised by proper- 
ties hitherto unobserved. Their isomerism is of two kinds, there being 
1. Camphols of different rotatory power, giving, by oxidation, one and 
the same camphor; 2. Camphols of different rotatory power, giving, 
by owidation, isomeric camphors. The isomeric camphors and the cor- 
responding camphols of the second series range themselves in Pasteur’s 
classification, but the camphols of the first series do not.* 

The first part of this paper is divided into two chapters, the first of 
which is devoted to the isomerides of borneol, and the second to those 
of camphor. 

(1.) Isomertc CampHots.—The rotatory power of camphols from 
different sources has been very variously given by different authors ; 
thus Berthelot gives [a]) = + 38°, Kachler gives + 42°, and Riban 
+ 2° 36’; the first having been prepared by the action of alcoholic 
potash on camphor, and the others by the action of sodium. Riban 
attributes his result to a loss of rotatory power in the action of 
sodium, but the author proves that the camphol thus obtained 
regenerates the original camphor with its rotatory power un- 
changed. Pasteur has shown that bodies possessed of rotatory power 
are susceptible of four possible isomeric modifications, viz., dextroro- 
tatory, levorotatory, racemic formed by their combination, and inactive ; 
but in the present case, none of these can be present except the dextro- 
rotatory. The author therefore attributes these various rotatory 
powers to the formation of a new inactive modification, formed by the 
union of ordinary dextrorotatory camphol with an instable levorota- 
tory camphol possessing an equal and opposite rotatory power, and 
capable of being converted into dextro-camphol by etherification at 
high temperatures, and into dextro-camphor by oxidation. 

Borneol prepared by the action of alcoholic potash on camphor at a 
temperature of 180—210° has a rotatory power of 2° 58’—1° 41’; a 
second treatment with alcoholic potash raises it to 5° 15', which the 
author attributes to the formation of liquid products. When the 
alcohol employed is weak, the rotatory power becomes as high as 
+19° 45’. 

Four experiments on the preparation of borneol by means of sodium, 
in which the temperature and the energy of the reaction were varied, 
gave products whose rotatory power varied from + 10° 18’ to 1° 26’. 
The first portions of borneol deposited had a much greater rotatory 
power than the later portions, which were sometimes strongly levo- 
rotatory. 

The author concludes from these experiments, and from the fact that 
sodium-camphol when heated alone always increases in rotatory power, 
that the borneol prepared either with sodium or with alcoholic potash 
would be perfectly inactive if secondary reactions did not take place 
which give rise to active products. 

* This statement is contradicted in the conclusions at the end of the paper.— 
Abstractor’s note. 
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Instable Leevo-camphol.—This is easily prepared by fractional preci- 
pitation of the products which are deposited during the decomposition 
of the borneo-carbonate, the dextro-camphol going down first. By 
employing 100 grams camphor, 300 toluene, and 15 grams sodium, a 
final product of 3 grams is obtained having a rotatory power of — 23° 
54’ to — 21° 44’. By employing larger quantities of material and 
operating in a slightly different way, 45 grams were obtained having 
a rotatory power of — 23° 30' to — 34°12’. The rotatory power of 
the absulntely pure product is probably —37°, corresponding with that 
of the dextro-camphol. 

When this levo-camphol was heated with stearic acid, and the pro- 
duct decomposed by lime and examined, it was found that when the 
temperature was 100° C., the combined camphol had greatly diminished 
inrotatory power, the uncombined camphol not changing sensibly. 
At 200° and above, both the combined and the uncombined had dimi- 
nished in rotatory power, and when the treatment with stearic acid is 
repeated, the levo-camphol is converted in great part into dextro- 
camphol. 

The transformation of the uncombined camphol may be attributed 
either to the action of water (which is separated in the reaction) or to 
that of heat alone. To determine this, the actions of these two agents 
were examined, and it was found that when this levo-camphol is 
heated with water at 200° for 19 hours, its rotatory power becomes 
absolutely nil. The action of heat alone is still more powerful, for the 
levo-camphol of rotatory power — 21° 44’, becomes dextro-camphol of 
rotatory power + 33° 54’ when heated at 220° for 24 hours. 

It appears, therefore, that when this levo-camphol is heated, it is 
converted partially into dextro-camphol, which, in presence of water, 
unites with the residual levo-camphol to form the inactive variety ; 
the water acts merely as an absorbent of the heat produced in the 
reaction, which, in its absence, completes the transformation of the 
lxvo- into dextro-camphol. This instable levo-camphol, when oxidised 
by nitric acid, is entirely converted into ordinary dextro-camphor 
((a]p = + 41°78’). 

Inactive by Compensation.*—This modification may be obtained as 
above mentioned, by heating instable levo-camphol with water at 
200°; or by treating the camphol obtained by the action of sodium on 
ordinary camphor, with stearic acid at a low temperature, the dextro- 
camphol present in the mixture combining with the stearic acid, and 
the inactive being left uncombined. This inactive camphol may also 
be separated from dextro-camphol by fractional sublimation of the same 
product. 

The presence of dextro- and levo-camphol in this body may be 
proved either by acting on it with sodium and fractionating the pro- 
ducts, or by the action of strong acids, which destroy the levo-, aud 
leave the dextro-camphol. It resists the action of heat much more 
than the instable levo-camphol; and it is proved not to be a racemic 
combination, for the component parts are of very unequal stabilities, 
and the compound has nearly the same solubility as the criginal bodies, 


* Formed by the combination of stable dextro-camphol with instable levo- 
camphol. 
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for in a mixture of this inactive camphol with dextro-camphol, the 
portions that crystallise out by evaporation have practically the same 
rotatory power. 

When this inactive camphol is heated at 350°, it changes slowly 
into dextro-camphol; a mixture of inactive with dextro-camphol of 
rotatory power + 22° 24’, giving, after 10 hours at 350°, a deviation 
of + 30°. At 215° no change takes place. When it is heated with 
water at 200°, a very slight increase of rotatory power takes place. A 

ure specimen of this inactive camphol, after being heated 24 hours 
at 200° with half its weight of water, had a rotatory power of about 
+1°. A mixture of inactive with dextro-camphol having a rotatory 
power of 13° 15’, gave, after 9 hours’ heating at 275°, a deviation of 
14° 18". 

When this inactive camphol is heated with stearic acid for 10 hours 
at 200°, for 25—30 hours at 150°, or for 120—140 hours at 100°, an ine 
crease of rotatory power takes place in the portion which combines with 
the stearic acid, whilst the uncombined portion undergoes little or no 
change. This increase is the greater the higher the temperature, so 
that at 275° it amounts to 37°, which is the rotatory power of stable 
dextro-camphol. The increase of rotatory power is nearly the same at 
all temperatures below 200°; above that, it is greater the higher the 
temperature, but is not influenced by the duration of the heating, 
proving that it is the etherification and not merely the heat which in- 
creases the rotatory power. 

The increase of rotatory power of this instable inactive camphol at 
a temperature (¢) above 200° may be found by the equation— 


[a]> = +59° 5' — 0°6395 t + 000191 #, 


which may also be applied to any camphol by adding its original 
rotatory power to the theoretical increase. 

When mixtures of this inactive camphol with dextro-camphol 
having a moderate rotatory power are heated with twice their weight 
of stearic acid for 20—30 hours, according to the temperature, the 
dextro-camphol unites with the acid more rapidly, and the uncom- 
bined camphol has either a very small rotatory power or in many cases 
is perfectly inactive. Mixtures of inactive with a very small quantity 
of dextro-camphol cannot be separated in this way. Occasionally a 
levorotatory action is developed, but in this case the camphol may be 
rendered completely inactive by heating for a short time with water 
at 200°. 

General Action of Acids on Inactive Camphol (by Compensation).— 
The etherification of this inactive camphol can give three different 
results as regards rotatory power :— 

(1.) Little or no action, by anhydrous acids at low temperatures. 

(2.) Transformation into dextro-camphol by anhydrous acids and 
by weak acids, such as stearic acid. 

(3.) Transformation into inactive camphol and camphene by strong 
acids, and by weak acids at high temperatures. 

At the same temperature the action is the more energetic as we use 
a stronger acid (putting aside anhydrides); for example, at 200° 
stearic acid transforms this inactive camphol partially into dextro- 

VOL. XXXIV. 3 gq 
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camphol ; benzoic acid transforms it almost entirely into dextro-cam- 
phol; and acetic acid gives only the true inactive camphol and 
camphene. For the same acid, the transformation into dextro-cam. 
phol is the more complete as we use a higher temperature; and when 
once the temperature is reached at which the true inactive camphol is 
formed, more camphene and less inactive camphol are formed as the 
temperature becomes higher. 

Camphyl Acetate-—This ether is prepared by heating 3 parts cam- 
phol with 2 parts acetic anhydride for 8—10 hours at 150° in sealed 
tubes. Under these conditions the materials unite entirely. The pro- 
duct is purified by washing with water, drying, and distilling, the 
part coming over at 225—227° being the pure product. Prepared 
from dextro-camphol (+37°) it is an oily liquid, insoluble in and lighter 
than water, boiling at 227°, and having a peculiar odour, recalling that 
of camphol and acetic acid. On standing for a long time it crystallises 
entirely in needles melting at 24°; its rotatory power is slightly less 
than that of the original camphol (about + 32°). Its composition is 
represented by the empirical formula C,,H»O,. Caustic potash and 
metallic sodium decompose it, regenerating the original camphol. 

If instead of pure dextro-camphol an artificial camphol of small 
rotatory power be employed, a product is obtained which refuses to 
crystallise in a freezing mixture, unless some of the crystals of the 
pure substance are dropped into it, whereupon needles begin to sepa- 
rate, which can be removed from the remaining liquid. If the tem- 
perature is allowed to rise they re-dissolve immediately. The rotatory 
powers of these ethers vary with the camphol employed ; their boiling 
points are the same as the preceding, and their density 0°990 at 13°. 
They have not, however, been obtained in an absolutely pure state. 

Dezxtro-camphol is most easily obtained in the pure state by the 
action of stearic acid on camphol (prepared with alcoholic potash) at 
275°. Its rotatory power is [«]) = +37° (about 42° for the transi- 
tion tint), the same as that of natural borneol. It varies with the 
dilution of the liquid, the variation being about the same as that of 
camphor. Dextro-camphol is very stable; it is modified only by 
mineral acids. By oxidation, it reproduces dextro-camphor. Strong 
organic acids etherify it almost without alteration. A temperature of 
350° continued for 16 hours alters its rotatory power from +37° to 
+34° 45’, due to the formation of stable levo-camphol. 

Inactive Camphol.—This camphol cannot easily be obtained pure. 
The best process is the treatment of pure instable levo-camphol with 
crystallisable acetic acid at 200°, but the preparation of the levo-cam- 
phol is extremely troublesome. Another process is to separate it from 
its admixture with dextro-camphol by means of acetic acid. 

Inactive camphol has the same physical properties as the preceding 
camphols, but is a little softer and less crystalline. With acetic acid 
it gives a liquid ether, but no camphene. Its formation immediately 
precedes the breaking up of instable levo-camphol into water and 
camphene. It is the most stable of the camphols. 

GENERAL View OF THE IsomERIDES oF CampHoL.—The discovery of 
instable levo-camphol greatly simplifies the question of isomerism, if, 
as seems probable, it is not an isolated type. Bodies possessing rota- 
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tory power can be arranged in two classes, the stable and the instable, 
and the very fact of the existence of these instable bodies might ex- 
plain many cases of isomerism. For instance, among the numerous 
bodies of the formula C,H. there are many presenting no distinct re- 
lation to one another in rotatory power, but it is possible that these 
cases may sometimes be explained by regarding those bodies as mix- 
tures; in many others they may be more or less stable and susceptible 
of modification. 

From experiments not given in this paper, the author considers it pro- 
bable that there are in the levo-series bodies corresponding with those 
which he has described in the dextro-series, but the rarity of levo- 
camphor and the difficulty attending its artificial production have 
prevented exact experiments on this subject. 

There are, therefore, the following nine isomeric camphols :— 


. Stable dextro . 7" 


. Instable levo-..... Pe cre er dus. 


. Their combination.............+. . 

. Stable levo- 

. Instable dextro 

. Their combination 

. Combination of stable dextro- and 
leevo- 

. Combination of instable dextro- 
MES cceccebuss Gesnseun 

9. True inactive. 


The bodies 1, 2, 3, and 9 are those described in the present paper. 
The madder-camphol of Jeanjean is doubtless stable levo-camphol 
mixed with a little dextro-camphol, and the camphol discovered in 
amber by Berthelot and Buignet seems to be the racemic No. 7, also 
mixed with a little dextro-camphol. 


(2.) Isomzric CampHors.—The camphor which is found in many 
natural essences differs from ordinary camphor only in its rotatory 
power, and the same essence often gives camphors with different rota- 
tory powers. Thus Lallemand (Ann. Chim. Phys. [3], lxvii, 412) ob- 
tained from essence of rosemary a camphor of rotatory power +30°, and 
the author himself obtained the numbers +21° 24’, + 21°, and + 
10° 30’ from camphors from the same essence. He considers that 
these different rotatory powers are due to mixtures in different propor- 
tions of ordinary dextro-camphor and levo-camphor (from chamomile). 

To prove this, the following experiments were made. A camphor of 
rotatory power +10° 30' was converted into camphol by means of 
alcoholic potash, and the camphol purified by stearic acid. In the first 
experiment the rotatory power of the purified camphol was —2° 39’, 
in the second —1° 45’; these two camphols when mixed and oxidised 
by nitric acid gave a dextro-camphor +4° 42’. The camphol not com- 
bined with stearic acid was purified by a second treatment and oxi- 
dised, and gave a camphor +12° 43’, thus showing that some of the 
levo-camphor in the original camphor is separated by the above treat- 
ment. 

Ordinary camphor of rotatory power 40° to 42° increases also in ro- 

3 q 2 


Leevo-rotatory 


Racemic class. 
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tatory power when purified by the above treatment, one of 41° rotatory 
power having a rotatory power of 43° 37’ after purification. 

When sodium is used for the conversion of camphor into camphol, 
these results are not obtained, dextro-camphor being attacked with the 
same rapidity as levo-camphor. 

When camphor, pure and dry, is heated in sealed tubes to 350° a 
constant, though slight, decrease in rotatory power is observed, which 
the author attributes to the formation of the racemic isomeride of 
camphol. 

The experiments of the author, on the variation in rotatory power 
of camphor by dilution, using benzene and alcohol of 90 per cent., 
lead to the following equations for ordinary camphor (e being the 
proportion of solvent relative to one part of solution) :— 


Benzene ..........6. [a]p = 52°1° —12°6e. 
Alcohol of 90 per cent. [a@]) = 51° —11°75e. 


For pure dextro-camphol, with alcohol of 95 per cent., the equation 
is [a]p = 55° —12°7e; for rosemary camphor at = 131 —29e. 

From these results it will be seen that a change of solvent makes 
but little difference to the variation of rotatory power; and on the 
other hand, that all the curves referring to alcoholic solutions are 
nearly parallel, from which it may be concluded that all the different 
camphors have the same variation of rotatory power. 

If the preceding variation be compared with that of borneol (sol- 
vent, absolute alcohol; dextro-camphol mixed with inactive camphol 
by compensation), [@]p = + 288° — 7-4 e, or that of patchouli 
camphor (Montgolfier, Compt. rend., lxxxiv, 88), [a]p = 124°5° + 218, 
it will be seen that the first is practically the same as that of camphor, 
and that both are inversely proportional to their equivalents. 

The equivalents of camphor, camphol, and of patchouli-camphor 
being respectively 152, 154, and 222, or 41, 41, and 6, the variation 
of rotatory power is 75, 35,4. The variations of rotatory power may 
perhaps be attributed to feeble combinations, which are decomposed 
on changing the proportions of solvent, and, although these three 
substances are very different in properties, the heat-work necessary to 
the formation of these combinations may be of the same nature, and 
be in relation to the equivalent. 

It is known that camphor forms compounds with nitric acid, hydro- 
chloric acid, &c.: when camphor is added little by little to hydro- 
chloric acid it seems first to dissolve, but an oily layer soon separates, 
which is a compound of the two; the dilute alcoholic solution of 
camphor sometimes separates into two layers. Camphol and patchouli- 
camphor behave in the same way, the latter on addition of water to its 
alcoholic solution. 

(3.) Propucts or Ox1paTron or CampHOR.—Berthelot, in characterising 
the class of bodies which he calls Carbonyls, makes them differ from 
ordinary aldehydes and from ketones in that, by direct oxidation, 
they do not give a monobasic acid comparable with acetic acid; 
camphor, for instance, treated with nitric acid or permanganate, gives 
only camphoric acid, CjpHigO + O; = CHO, The author, however, 
by using sodium-camphor instead of camphor itself, has obtained, by 
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the simple action of the air, camphic acid, an intermediate acid, and 
camphoric acid. The intermediate acid (oxy-camphic) is not indeed 
obtained under the above conditions, but it is formed by the action of 
potassium permanganate on camphic acid. The following is the 
series of reactions accomplished : — 


CHO + O = CHO, (camphic acid). 
C,oH1sO, + O = C,H,gO; (oxy-camphic acid). 
CioHicO; + O = CyoH,.O, (camphoric acid). 


A few details on the properties of the first two acids will first be 
given, then the processes for the transformation of sodium-camphor 
into camphic and camphoric acids, and of camphic into oxycamphic 
and camphoric acids. Camphoronic acid, a product of the oxidation 
of camphoric acid, and phoronic acid, a product obtained from camphic 
acid, will then be described, and the crystalline form and some new 
properties of anhydrous camphoric acid will be given. 

Camphic Acid.—This acid, when prepared by Berthelot’s process, 
contaius a certain proportion of another acid, which is left undissolved 
on treating the camphic acid with carbon bisulphide. After purifi- 
cation in this way, camphic acid is but slightly soluble in cold water, 
more so in hot water, very soluble in alcohol, ether, &c.; from its so- 
lution in hot water it separates in woolly flocks, which collect together 
after some time. It is a very viscid liquid, which after long standing 
solidifies to a hard, brittle mass. Its rotatory power is [a]) = 15° 45’. 
It decomposes on heating to 250°, giving water, oily hydrocarbons, 
and a viscid acid heavier than water. The liquid products separate 
into two parts, one boiling at 215° (its analysis leads to the formula 
C,H, but it is not pure), the other at 260°. When heated for some 
hours at 200° with ten times its weight of water, it gives a viscid 
liquid of colophenic odour. Prolonged heating with hydrochloric acid 
at 100° has a similar effect. It is not converted into campholic acid 
by hydrogenation. By oxidation with permanganate it yields cam- 
phoric and other acids; by oxidation under different conditions, in 
presence of air and caustic potash, it yields the acid insoluble in 
carbon bisulphide mentioned above. 

The camphates of lead, zinc, silver, and copper, are nearly insoluble 
in cold water, soluble in alcohol, &c. The copper salt is formed by 
double decomposition between sodium camphate and cupric sulphate ; 
it is a@ green powder, unalterable at 140°; above that temperature it 
melts to a black liquid, which subsequently decomposes. It is partly 
soluble in strong alcohol, in benzene, ether, and chloroform. The 
alcoholic solution is green, and on standing separates into two layers, 
the upper of which is aqueous alcohol, and the lower a strong solution 
of an acid cupric camphate, CyHi.02.2CiHisCuO, The part undis- 
solved by alcohol is doubtless a basic salt. 

Oxycamphic acid, C\oH,Os, is found among the products of the oxi- 
dation of camphic acid, which it greatly resembles, but is more liquid 
and more soluble in water. It seems also to be produced in the action 
of nitric acid on camphic acid, and in other reactions. 

The metallic oxycamphates are insoluble in water, but soluble in 
alcohol, &c. 
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Action of Oxygen on Sodium-camphor.—When sodium-camphor is 
dissolved in a hydrocarbon (xylene), and subjected to a current of dry 
air, it blackens, and yields on purification camphic and camphoric 
acids, and a resin. With a small quantity of air, camphic acid and 
the resin are almost the sole products ; with an excess of air, camphoric 
acid is produced. The resin is solid, brittle, and fusible below 100°; 
towards 250° it decomposes with production of colophenic compounds 
and anhydrous camphoric acid. 

By passing a large excess of air through the solution of sodium- 
camphor, distilling off the hydrocarbon, and precipitating with an 
acid, a nearly solid product is obtained; this on distillation yields a 
liquid, which on standing deposits crystals having the composition of 
camphoric anhydride, CyH,,O;, melting at 213—215°. It is slightly 
soluble in cold, more so in boiling alcohol, from which the compound 
is deposited on cooling in long needles, insoluble in cold alkalis, slowly 
soluble on heating, forming solutions of alkaline camphorates. 

By treating camphic acid with rather more than its own weight of 
potassium permanganate, and purifying the product by extraction 
with ether, sublimation, &c., a quantity of camphoric acid equal to 
about 4 per cent. of the camphic acid used, may be obtained. Oxy- 
camphic, acetic, and another acid (crystallising from alcohol in con- 
centric groups of needles, and from ether in long needles; perhaps 
toluic acid) are formed at the same time. 

Oxycamphic acid treated with permanganate alsoyields camphorie acid. 

Phoronie Acid.—This acid is contained in crude camphic acid in the 
proportion of 3—5 per cent., and is separated from camphic acid by 
treatment with carbon bisulphide, in which the new acid is totally 
insoluble. After purification with alcohol and animal charcoal, it 
forms lamine and thick tables, having the composition expressed by 
the formula C,H,,O2, being formed from camphic acid by the reaction 
CHi,O, + O. = C,Hi-0, + CO.; it may be regarded as furmed from 
phorone by the addition of water, C,H,O + H,O = C,H,O,, in the 
same way as campholic acid is formed from camphor. 

Phoronic acid melts at 168—169°, and solidifies at a slightly lower 
temperature ; at a higher temperature it boils, and distils without alte- 
ration. It is nearly insoluble, even in boiling water, very soluble in 
alcohol, insoluble in carbon bisulphide ; with bromine it gives viscid 

roducts; nitric acid attacks its violently. Its salts are soluble in 
alcohol, mostly insoluble in water. Its rotatory power is [a ]) = + 23°. 

Its formation from camphic acid is proved by the following experi- 
ments :—Perfectly pure camphic acid was dissolved in alcoholic 
potash, and heated in a sealed tube at 180° for 10 hours; the camphic 
acid reprecipitated and treated with carbon bisulphide left an inso- 
luble powder, presenting the crystalline form and melting point of 
phoronic acid, but in quantity too small for analysis. 

A strongly alkaline aqueous solution of camphic acid, heated in a 
sealed tube at 100° for 9—48 hours, absorbs a considerable quantity 
of oxygen, without the formation of camphoric acid ; the author there- 
fore considers that the formation of phoronic acid cannot be doubted. 

Camphoronic acid is found in the mother-liquors of camphoric acid, 
from which it may be extracted by Kachler’s method. Its rotatory 
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power is [a], = —18° 42’, and seems to diminish slightly by dilution. 
This acid and phoronic acid are the only examples of rotatory power 
remaining in an oxidation derivative containing less carbon than the 
original body. 

The mother-liquors contain also a considerable quantity of camphoric 
acid, which may be extracted by adding an acid and ether. After 
purification, this acid has a rotatory power [«]) = 48° 12’. The rota- 
tory power of camphoric anhydride is [a], = — 7° 7'. The crystals of 
camphoric anhydride belong to the orthorhombic system; the angle of 
the prism is 120° 25’. ; 

Action or Zinc CHLORIDE oN CampHor.—The products examined 
were those boiling at temperatures above the boiling-point of cymene, 
and those which boil below that of toluene, the special object of the exa- 
mination being to determine whether laurene is formed in this reaction. 

The portion boiling above cymene contains two hydrocarbons, one 
boiling at 335°, the other at 195°. The one boiling at 335° is an oily 
liquid, insoluble in and lighter than water, of faint, minty odour, 
solidifying at a few degrees below 0°. Its analysis leads to the 
formula, C2)Hys ; it is probably a dicymene. * 

The hydrocarbon boiling at 195° is Fittig’s laurene; according to the 
author it is an isomeride of cymene, having the formula CyHy. It 
forms a conjugated sulpho-derivative, the barium salt of which has the 
composition C,,H,;BaSO; + 2H,0, ordinary barium sulphocymenate 
being C,pH,;BaSO; + 14H,0. The two salts differ also in their solu- 
bilities, that of ordinary barium sulphocymenate being 1 part in 44°94 
of water at 16°, and that of the new salt being 1 part in 39°86 of water 
at 16°. 

On adding bromine to this hydrocarbon, a brisk action takes place, 
and white crystals separate, which, after recrystallisation from boiling 
alcohol, melt at 201° and solidify at 200°. Their composition is repre- 
sented by the formula C.H,.Br,; treated with bromine they give a 
tribromide, which was not obtained quite pure. Fittig obtained from 
his laurene a tribrominated derivative, C,,H,;Br;, melting at 125°, but 
the author considers that it must be the present compound, C;H,,Br; ; 
he also never found among the hydrocarbons boiling between 177° and 
200° any but those of the formula CyHy. On treating these with 
bromine, needles of CyH,,Br. are formed, accompanied by a liquid 
dibromo-derivative which does not form crystals on further addition 
of bromine, as Fittig’s laurene would do. 

Jannasch, by treating with sodium a mixture of methyl iodide and 
monobromo-mesitylene, obtained a liquid tetramethylbenzene, boiling 
at 192°, which when treated with bromine gave a dibromo-derivative, 
CyH,,Br2, melting at 199°, very slightly soluble in cold alcohol, 
more so in hot alcohol, crystallising in brilliant needles, agreeing 
thus in all the characters of both the hydrocarbon and its dibromo- 
derivatives with the compound which has been described by the author. 
The action of zinc chloride on camphor thus produces tetramethyl- 
benzene, C;H.(CHs),, together with cymene, which appears to be a 
methyl-propyl-benzene.* 

* This view of the constitution of cymene was established by Fittica five years 
ago (Liebig’s Annalen, 1873, xxii, 303).—Ep. 
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Rommier found in coal-tar two cymenes boiling respectively at 
175° and 195°, which seem to be formed in a manner analogous to the 
present. 

Among the products of the action of zine chloride on camphor, 
which boil at temperatures below the boiling-point of toluene, are 
benzene (recognised by Berthelot’s method), hexylene, and an oxygen- 
ated compound. 

The main gaseous product of this action is marsh-gas, formed pro- 
bably according to the equation CyH;O = C;H,O + 2CH, + OC, its 
formation thus being simultaneous with that of a phenol. Ethylene 
and its homologues are not formed. 

Zinc chloride therefore acts in three ways on camphor :—1. Regu- 
larly, giving cymene, dicymene, and tetramethylbenzene. 2. By 
destroying the carbon-group, giving lower homologues of cymene. 
3. By breaking up the carbon group in a different way to the preceding, 
giving phenols and homologues of acetylene. 

(4.) Action or ALKALIS oN CampHor.—The action of alkalis on 
camphor varies according to the conditions of the experiment: with 
alcoholic potash, camphol, and camphic acid, or a complex liquid 
are formed; with potash alone at a high temperature, campholic acid 
is produced. 

Campholic acid, CioHigO2, is formed on heating sodium-camphor in 
sealed tubes at 280°, and after purification forms crystals, melting at 
105—106°, solidifying at 103°, and boiling at 253—255° (uncorrected) ; 
rotatory power, [a]) = + 49° 8’. It is formed by the action of 
camphor on sodium-camphol, according to the equation CyH,O + 
CyH,NaO = CyH;NaO, + CywHy (or a polymeride), a reaction 
depending on the instability of sodium-camphol, to which also the 
author refers the method of preparation of campholic acid devised by 
Malin (Ann. Chem. Pharm., cxliv, 291), and afterwards studied by 
Kachler (Deut. Chem. Ges. Ber.. v, 175). A specimen of campholic 
acid prepared according to Delalande’s method melted at 98° and 
had a rotatory power of + 45° 32’; Delalande gave 88° as the melting 
point. Campholic acid crystallises in fragile prisms belonging to the 
monoclinic system, generally lengthened normally in the plane of 
symmetry, striated longitudinally ; a series of angular measurements is 
also given. 

The liquid before mentioned as formed in the action of alcoholic 
potash on camphor, boils after purification at 238—240° (corrected), 
and does not solidify in a powerful freezing mixture. Analysis leads 
to the formula C,;H,O, which is that of a body formed by the action 
of camphor on camphol in presence of alcoholic potash, according to 
the equation 2C,;HiO + CHO = 2C,;;H»~0 + H.O, which is equi- 
valent to 2CyHiO + CyHig = 2C,;sHyO, or more simply, CyHiO + 
C;Hs = C,;;H»O; a reaction which shows the passage of bodies con- 
taining Cy into bodies containing C,, by the introduction of the 
group C;H,; moreover it is a step in the synthesis of some natural 
bodies: for by adding H, to this new body, we have C,;H..0, an iso- 
meride of cedar-oil and the camphors of cubebs and patchouli. 

If dilute alcoholic potash be used in this reaction, the liquid formed 
boils at 160°, and is either terebene or an isomeride thereof. 
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New Mernop or ConversioN oF CamPHor INTO CAMPHENE.— When 
the compound obtained by the action of phosphorus pentachloride on 
camphor is treated with sodium, a camphene is formed, according to 
the equation CyH,.Cl + Naz = CyHis + 2NaCl. The melting 
point of this camphene is 57—59°, instead of 45—47°, that of ordi- 
nary camphene. It combines with hydrochloric acid to form a crystal- 
lised hydrochloride, C,)H,,Cl, melting at 147° (taken in hydrochloric acid 
gas), and rapidly losing hydrochloric acid on exposure to the air; heated 
with alcoholic potash, or even with water, it regenerates camphene. 

The rotatory power of this camphene is [a])p = + 44° 13’, differing 
therefore in this respect from camphene prepared in other ways, 
which is always inactive to polarised light. 

It will have been observed that the body CyH,.Cl, is considered to 
be formed in the action of PCl; on camphor, contrary to Pfaundler’s 
assertion, and according to Gerhardt’s equation, CHO + PCI, = 
POC]; + CiHiCl,; in fact, if it were the body CjH;s;Cl, that is formed 
in this reaction, the action of sodium on it would not give exclusively 
camphene, as is the case with CHCl. 

The compound CyH,;Cl is easily prepared by the action of water 
on CyH Cl. It has a rotatory power, [«]) = —4°; with sodium it 
gives camphene mixed with cymene, 2C,H,;Cl + Naz = CyHu + 
CywHi. + 2NaCl. 

It appears from the above facts that Louguinine and Lippmann’s 
process for the preparation of pure cymene must always give cymene 
mixed with camphene, since sodium is used to destroy the last traces of 
chlorine-compound ; in fact, the author has discovered camphene in 
cymene prepared by this method. 

CuLoro- anD Bromo-perivatives OF CampHor.—Monobromocamphor. 
—This compound is but slightly soluble in cold alcohol, and is preci- 
pitated from this solution by water in slender needles. It is very 
soluble in chloroform, carbon tetrachloride, benzene, &c.; it dissolves 
in sulphuric acid and is reprecipitated unchanged by water; nitric 
acid does not attack it in the cold or even on boiling for a few 
minutes. Its rotatory power is [a], = + 139°. Treated with a 
2 per cent. sodium-amalgam it regenerates camphor. Heated a few 
degrees above its melting point it sublimes in very thin needles. Its 
crystalline form is a monoclinic prism, lengthened normally in the 
plane of symmetry. The plane of the optic axes is perpendicular to 
the plane of symmetry. The dispersion is not apparent. 

In the preparation of monobromocamphor, a viscid liquid is often 
obtained which solidifies after long keeping to a crystalline mass. It 
consists principally of monobromocamphor mixed with other bodies 
very soluble in alcohol. One of these is an isomeride of monobromo- 
camphor, similar to Wheeler’s monochlorocamphor, #.e., losing hydro- 
bromic acid under the influence of the weakest agents, and furnishing 
oxidation products. There is also probably oxycamphor in this mixture, 
formed from the above body by the action of the moisture of the air. 

Dibromocamphor is best prepared by heating 1 part of camphor with 
4 parts of bromine in sealed tubes at 100°. The liquid produced 
slowly gives off hydrobromic acid on exposure to the air and deposits 
dibromocamphor. The properties of this body are nearly the same as 
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those of the monobromo-compound. The rotatory power is + 102°. 
The rotatory powers of these two bromine-compounds are thus inversely 
as their equivalents, a relation which does not exist in the other 
camphor-derivative. By slow crystallisation from alcohol or chloro- 
form, dibromocamphor is obtained in fine tabular crystals, which are 
rectangular prisms with rhombic bases of 128° 24’; there are no 
hemihedral faces. 

Chlorine Derivatives of Camphor—Wheeler, by the action of hypo- 
chlorous acid on camphor, obtained a monochlorocamphor, but the 
action does not stop there, a dichlorocamphor, and even higher com- 
pounds, being formed ; gaseous chlorine acts in a similar way. 

Conctusions.—In the first part of this research the question of the 
isomerides of camphor is definitely settled by the discovery of instable 
leevo-camphol, the results in reference to which may be summed up as 
follows :— 

1. The hydrogenation of camphor gives rise, under all conditions, to 
two distinct camphols. 

2. These two camphols are formed in equal proportions, have equal 
and opposite rotatory powers, and reproduce by oxidation the same 
camphor. They differ in their stability, the first being only changed 
with difficulty, the second giving rise, according to the energy of the 
reaction, to a camphol inactive by compensation, to the active stable 
camphol of opposite rotatory power, to real inactive camphol, or 
finally, to camphene. 

3. These transformations are produced either by the action of heat, 
or by the entry of the instable camphol into chemical combination. 
Etherification gives the best results, and, under otherwise similar cir- 
cumstances, the change is greater as the temperature is higher and 
the acid employed more energetic. 

4. It is thus evident that to stable dextrocamphol corresponds an 
instable levo-, and vice versé; and these isomerides being capable of 
forming compounds analogous (to a certain extent) to racemic modifi- 
cations, there are nine isomerides of camphol, all of which, however, 
can enter into the four types distinguished by Pasteur. 

5. The types inactive by compensation (not the racemic) are 
allied to the active type by their transformations, as well as to the 
racemic type by their composition, mode of transformation, and 
stability, which is much greater than that of pure instable camphols. 

As to the isomerides of camphor, it appears that the same essence 
may furnish camphors of different rotatory power, this difference 
being due to mixtures in variable proportions of dextro- and levo- 
camphor. 

Finally, it may be concluded, from these researches, that stability 
of rotatory power depends directly on chemical stability. In the 
second part of this memoir a new method of formation of the acids 
derived from camphor, the true relations of these acids, and a new 
acid (phoronic) are described. A new isomeride and a polymeride 
of cymene, formed by the action of zinc chloride on camphor, are also 
described, their products being in harmony with what is already 
known of the action of this agent. 

It appears from the study of the new active camphene that the 
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camphor obtained by the oxidation of camphene (derived from tere- 
benthene) is isomeric and not identical with Japanese camphor. This 
isomerism is apparent from the comparison of the rotatory powers of 


the camphene and camphoric acid, if not of the camphor itself. 
C. W. W. 


The Quinine Alkaloids and Potassium Thiocyanate. By F. 
ScuHraGE (Arch. Pharm. [3], xiii, 25—37).—On the addition of potas- 
sium thiocyanate to solutions of quinine or cinchonidine salts, a white 
precipitate is produced which is soluble in excess of either, whereas 
the precipitate formed in the case of quinidine and cinchonine is not 
soluble. If the precipitates are produced under circumstances de- 
scribed in the paper, they will be found to be crystalline; the crystals 
thus.obtained are figured and described. Time and degree of dilution 
appear to influence the crystallisation, whereas temperature does not. 
The appearance of the crystals when a mixture is under observation is 
also described. B. W. PF. 


Theobromine. By Dracunporrr (Arch. Pharm. [3], xiii, 1—7). 
—The husks of the cacao seed yield theobromine, if treated as follows : 
the extract obtained by boiling them with water is treated with basic 
lead acetate, and after separation of the precipitate the excess of lead is 
thrown down by sulphuric acid: the solution is then neutralised with 
magnesium carbonate, concentrated, and, after the addition of more mag- 
nesia, evaporated to dryness. The resulting mass yields theobromine 


when extracted by alcohol. It has often been found that the murexide 
test for theobromine is not always successful; but if the precautions 
be taken—1, that the chlorine-water solution of theobromine is evapo- 
rated as rapidly as possible at a temperature not lower than 100°; 
2, that the amount of chlorine-water do not vary to a very large amount ; 
the reaction succeeds in all cases. 


The solubility of theobromine in water at 100° is .... 1: 148°5 
» 17° is .... 1: 1600 
in boiling alcohol is .... 1: 422°5 
absolute ,, at17°.. 1: 4284 
in boiling chloroform .... 1: 105 
E. W. P. 


Diastase. By M. Baswitz (Deut. Chem. Ges. Ber., xi, 1443— 
1445).—By treating an excess of starch with a known quantity of 
malt-extract and determining the amount of sugar formed, the author 
thought to be able to draw conclusions as to the amount of diastase 
present in the malt. When these experiments are made in vessels 
freely exposed to the air, however, the results vary considerably, 
owing to the presence of carbonic acid. Experiments were therefore 
made in a current of carbonic acid and also inan atmosphere free from 
carbonic acid, from which it appears that the amount of sugar formed 
is greater in the former than in the latter. The maximum point is 
reached in about 24—4 hours. Supposing the formation of sugar from 
starch to take place as follows: 3CgH:O; + H,O=C,H 0; + CrH2On, 
then 100 parts of starch should yield 70°37 parts of maltose. If, however, 
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the reaction takes place thus: 4C,H1O; + 2H,0 = CisHOn + CeHOs, 
then 100 parts of starch should yield 80°9 parts of maltose. 

The maximum obtained by the author is 67°3, unaltered starch 
being still present. It would thus appear that the diastase in this 
reaction uses up a portion of itself, and cannot convert an infinite 
quantity of starch into sugar. The author concludes that one part of 
malt is about equivalent to 60—70 parts of dry starch-material. Pres- 
sure in presence of carbonic acid influences unfavourably the formation 
of sugar. P. P. B. 


On Gummy Degeneration of Almonds. By G. Vu.tpius 
(Arch. Pharm. [3], xiii, 38).—On certain sweet almonds which had 
been washed and dried, a separation of bassorin was remarked, so 
that one half of the almond consisted of this substance, whereas the 
other half was of a hard cartilaginous consistency, and had a brilliant 
resinous surface. Although gum is often formed in the amygdalin, 
the above phenomenon does not appear to have been observed 
hitherto. E..W. P. 


The Ferruginous Colouring Matter of Red Wines. By 
A. Gautier (Compt. rend., lxxxvii, 64).—The author re-affirms that 
the blue colouring matter (Compt. rend., Ixxxv, 1507) which he ob- 
tained by incompletely saturating wine and then adding sodium 
chloride, contains nearly 4 per cent. of iron. R. R. 


Analysis of the Bulbs of Erythronium Dens Canis (L.). 
By Dracenvorrr (Arch. Pharm. [3], xiii, 7—13).—The analysis of 
the bulbs of the above plant, which is used for food and medicine in 
Siberia, is as follows :— 


Moisture .-.- 9°405 per cent. 
Ash (containing 24 per cent. P,O;) ” 
Cellulose ” 
Vasculose, cuticulose, &c. .......0..00e Reb ” 
Starch 
Glucose (soluble in alcohol) ... 
Glucose (soluble in water after removal of 
the above glucose by alcohol) 
Carbohydrate (arabic acid ?), easily trans- 
formed into glucose soluble in water .. 
A dextrin-like substance...........0+00+ 
Metarabic acid 


”? 


Oxalic acid 
Albumin 
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Digestion of Cellulose by Geese. By H. Weiske and 
T. Meuuris (Landw. Versuchs-Stat., xxi, 411—423).—From experi- 
ments in which two geese were fed with Leontodon tarawacum and 
Equisetwm arvense, it appears that the cellulose of these plants is not 
digested by geese. 4. % 


Constitution of Malt Liquors and their Influence upon Di- 
gestion and Nutrition. By J.J. Coruman (Chem. News., xxxvii, 
177—181).—When starch and starch-foods, as bread, potatoes, &c., 
are digested for some hours with malt liquors which have been made 
faintly alkaline, there is a certain amount of starch given up to solu- 
tion; and in the author’s experiments with bread and various kinds 
of malt liquors, the amount dissolved varied between 15 and 60 per 
cent. of the starch present. To this digestive action of malt liquors, 
or their power to influence the digestion of other food, the author 
ascribes their fat-producing property, and not to the extractive 
matter, which is too small in quantity to be of great food-value. 

The solvent action of malt liquors in this manner is probably due to 
some ferment such as diastase, which has escaped destruction in the 
brewing operation. This supposition is supported by the results of the 
experiments, which showed that it was not the richest ales which had 
the most digestive action, but those malt liquors, such as porter, &c., 
which were poor in alcohol, and probably contained more diastase. 


A. J. C. 


Formation of Glycogen in the Liver. By J. Mayzr (Pflii- 
ger’s Archiv. f. Phys., xvii, 164—182).—Experiments were carried out 
upon rabbits which had fasted for four or five days. Grape-sugar was 
injected into a vein, and after a certain number of hours blood was 
taken from the carotid artery or jugular vein. Urine was also removed 
by pressure. The amount of sugar in the blood and urine was deter- 
mined, the animal was killed, and the amount of glycogen in the liver 
was estimated. The author finds that it is not necessary that blood 
highly charged with sugar should be sent directly by the mesenteric 
vein into the liver, in order that glycogen should be produced therein, 
but that the presence of a small quantity of sugar in the general 
system is sufficient. 

Ludwig and Scheremetjewsky have shown that sugar brought into 
the circulation is not oxidised by the oxygen of the alkaline blood. 
The author’s researches have now proved that sugar is stored up as 
such, or in the form of glycogen, in parts of the organism other than 
the liver and blood. 

In agreement with v. Mehring’s results, the author found that the 
blood of rabbits whose livers contained no glycogen may yet contain 
sugar. This observation holds only in the case of‘rabbits which have 
fasted not more than seven days; after eight to ten days’ fasting, no 
sugar could be detected in the blood. Experiment showed that no 
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appreciable decomposition of sugar present in blood had taken place 
after 20 to 30 minutes from the time of removal from the artery. 

Experiments were also carried out upon rabbits in which the spinal 
cord was severed at different points before injection of sugar into the 
veins. The general results were as follows :— 

Severance of the spinal cord between the fifth and sixth cervical 
vertebrae, between the last cervical and the first dorsal vertebra, or 
between the second and third dorsal vertebra, does not prevent the 
partial retention of the sugar in the circulatory system of the animal, 
where it is employed in the general nourishment of the organism. 

Severance of the spinal cord between the fifth and sixth cervical 
vertebree exerts a considerable deterrent action upon the formation of 
glycogen in the liver, but does not cause an increase in the amount 
of sugar secreted in the urine. 

Severance of the cord between the last cervical and the first dorsal 
vertebra brings about an increased formation of glycogen, but without 
causing a diminution in the sugar present in the blood withdrawn 
from the artery. 

Severance of the cord. between the second and third dorsal vertebra 
causes a diminished formation of glycogen in the liver, and at the same 
time brings about a considerable decomposition, within the organism 
of the animal, of the sugar injected into the veins. 

The estimations of glycogen were carried out by Briicke’s method. 
The liver was broken up in boiling water, and after being ground up 
for eight or ten minutes with sand, the liquid was boiled, filtered 
through linen, and the residue washed with boiling water so long as a 
trace of opalescence was visible. The filtrate was then concentrated, 
precipitated by addition of mercurio-potassium iodide and hydrochloric 
acid, filtered, and the liquid decomposed by addition of three volumes 
of alcohol. After some time the glycogen was collected, washed, first 
with ordinary, then with absolute alcohol, and finally with ether, and 
dried at 110° to 115°: 

The author finds that the blood from the carotid vein of rabbits 
normally contains from 0°08 to 0°13 per cent. of sugar. 

M. M. P. M. 

Toxicological Experiments. By PotrcKk and Biren (Chem. 
Centr., 1878, 334—335).—These experiments were undertaken to de- 
termine the amount of the products of combustion of coal, of illumi- 
nating gas, and of carbonic anhydride, respectively, which must be 
present in atmospheric air to produce death. A chamber of 6 cubic 
metres’ contents, and a glass box of 150 litres’ capacity were used. The 
animals experimented on were rabbits, which were put into a small 
wire-net cage, in which they could move about freely, and so arranged 
as to admit of the urine being collected. The cage was placed in the 
middle of the chamber, and a series of glass tubes were so arranged 
that their openings were in the layer of air breathed by the animal, 
while their other ends passed through the door of the chamber and 
were connected with an aspirator in such a manner that the air could 
be collected in vacuous glass tubes at all stages of the poisoning. 
The samples so collected were analysed by Bunsen’s method. A glass 
plate was let into the door, so that observations on the animal during 
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the whole course of the experiment might be made. The gases experi- 
mented with were allowed to enter the apparatus slowly at some dis- 
tance from the animals, and were mixed with the air in the chamber 
by means of a stirring apparatus. When the products of combustion 
of coal were tried, a small wind furnace, filled with coal or charcoal, 
and placed in a corner of the chamber, was used. 

1. In four experiments in which coal was used, the air after the 
death of the animal contained on an average 6°56 per cent. CO,; 
0:46, CO; 13°40; and 79°58 N. CO spectrum was observed in the 
blood of all the animals, even of those which had not died. Sugar was 
found in the urine only in those cases where the poisoning had been 
very slow. In all cases where the animal had died in from one-half to 
one and a half hours, no trace of it was discovered. 

2. Coal-Gas.—In all cases the mixture was explosive. In one experi- 
ment death ensued in two hours. The mixture contained 0°08 per 
cent. CO,, 0°35, C,H»; 2°36, CH,; 442, H; 1°48, CO; 19°15, O; 
72°16, N. The gas used contained 2°12, CO,; 4°85, C,H»; 30°8, CH; 
53°13, H; 6°75, CO; 0°42,0; 1:93, N. H.S and SO, were not found in 
either case. 

Pure carbon monoxide caused death in four different experiments 
when 1°94, 1°53, 1°65, and 1:02 per cent. were contained in the air. 
With carbonic anhydride, the air contained 50°41 per cent. CO, ; 
10°01, O; and 39°58, N, whilst 0°06, 0°05, and 0°37 per cent. H.S killed 
the animals rapidly, and similar results were obtained with carbon bi- 
sulphide. 

The authors consider that the poisonous property of pure coal-gas is 
due to carbon monoxide, as hydrogen sulphide is never present, whilst, 
in the case of coal-combustion, carbonic anhydride, carbon monoxide, 
and the diminished supply of oxygen work together.- 

The authors state that they are now engaged in investigating the 
toxic properties of: the gases produced in the manufacture of chlorine, 
sulphuric acid, &c., &. J. M. T. 


A Poisonous Australian Lake. By G. Francis (Pharm. J. 
Trans. [3], viii, 1047).—On the surface of Lake Alexandrina floats a 
conferva, Nodularia spumigera, allied to protococcus, forming a scum 
like green oil-paint, some two to six inches thick. This is swallowed 
by cattle when drinking, causing stupor and unconsciousness, death 
rapidly ensuing. From the decomposing scum there exudes a blue 
pigment, which is remarkably fluorescent, being red by reflected, and 
blue by transmitted light. The spectrum gives a broad and deep band 
in the red, but shading off to green, quite cutting off orange and 
yellow. Chemically this colouring matter appears to be allied to that 
of some lichens. E. W. P. 


Experiments on Anaerobiosis with Putrefaction-bacteria. 
By J. N. Gunnine (J. pr. Chem. [2], xvii, 266—281).—In a previous 
paper, the author gave his reasons for doubting Pasteur’s assertion 
that micro-organisms can exist in the absence of free oxygen. The 
present paper describes his experiments in detail. All the apparatus 
was made of glass, the different parts being also joined together by 
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glass connections. Large quantities of putrefying bodies—raw flesh, 
urine, blood, &c.—after being mixed with putrefaction-bacteria, were 
enclosed in different vessels, oxygen being as far as possible excluded. 
The vessels were left for at least a week in a room where the tem- 
perature was kept steadily at 40°; for the rest of the time—the experi- 
ments extended over eighteen months—the temperature varied from 
10° to 25°. In some experiments the vessels were exhausted, in others 
filled with hydrogen or nitrogen ; in others, again, bodies were used to 
absorb the oxygen. 

* The conclusion drawn from the experiments is that exclusion of 
oxygen produces the death of the bacteria, and stops the putrefaction ; 
nor does this begin again on admission of air, provided that the latter 
does not introduce fresh bacteria. G. T. A. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Atmospheric Electricity on the Nutrition of 
Plants. By L. Granpeavu (Compt. rend., lxxxvii, 60—63).—Two 
plants of the same species, and as much alike as possible, were placed 
under identical conditions, except that one grew in the open air and 
the other was covered with a wire cage, which permitted the free 
access of light, air, and moisture, while it completely withdrew the 
plant from the action of the electricity of the atmosphere ; tobacco, 
giant maize, and Chiddam wheat being the plants operated on. A 
striking difference was observed in the growth of various kinds of 
plants thus treated. Those plants withdrawn from the action of 
atmospheric electricity were much smaller and lighter, and had in the 
same time elaborated 50 or 60 per cent. less. living substance than 
those grown under ordinary conditions. The former yielded a less 
percentage of water, and a greater percentage of ash than the latter; 
but the amount of proteid matters did not appear to be influenced by 
the electrical conditions. Plants raised but little above the surface of 
the ground were as much affected as others by the action of atmo- 
spheric electricity. R. R. 


The Relation between Nitrogen and Phosphoric Acid in Rus- 
sian Wheat and Rye. By S. Busnorr (Landw. Versuchs-Stat., xxi, 
407—409).—Mayer (Annalen, ci, 129) found a nearly constant pro- 
portion of 1 part phosphoric acid to 2°04 parts nitrogen in wheat 
grown in Bavaria, whilst for rye the relation wus 1: 2°2. The author 
found the relation 1 : 2073 as a mean from five specimens of Russian 
wheat, and 1 : 2185 from three specimens of rye. . The results obtained 
also show that the relation is tolerably constant, as Mayer had found 
previously. 

The following numbers show a marked increase in the amount of 
nitrogen found in wheat, according as the wheat is grown in districts 
going from west to east :— 
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Albanian wheat, Bavaria.......... .. 1°93 per cent. (Mayer). 
Province of Iver .... 2°151 ,, (Bubnoff). 
Charkow 3°98 ~ (Laskowsky). 
Cuban Saratov.. 3°98 - (Bubnoff). 
Orenburg 4°25 (Laskowsky). 
&,' &. 


9 


9? 


Rubidium as a Substitute for Potassium in the Plant-cell. 
By O. Lozew (Landw. Versuchs-Stat., xxi, 389—395).—Nobbe has 
shown that a substitution of sodium chloride for potassium chloride 
in the food of plants merely produces the same effect as a want of 
the potassium salt, whilst lithium chloride kills the plant. Lithium 

s well as sodium has a lower atomic weight than potassium, whilst 
S.bidiom has a higher one, hence it was thought desirable to ascer- 
tain the physiological effect of the latter. The experiments made 
lead to the following conclusions :— 

1. Rubidium, either as nitrate or as chloride, cannot satisfactorily 
replace potassium in the corresponding salt in a food mixture. 

2. By the application of rubidium chloride, the plant grows nor- 
mally up to blooming, then, in consequence of change in the chloro- 
phyll, accumulation of sugar, and defect in the conversion of the latter 
into starch and cellulose, death gradually ensues, whilst rubidium 
nitrate, by causing an accumulation of starch, thickens and twists the 
stem, shortens the plant, curls up the leaves and makes them fleshy, 
and the plant dies before the flowers appear. J. 


Formation of Sulphates by the Decomposition of Albumen 
in Germinating Plants. By E. Scuuuize (Deut. Chem. Ges. Ber., 
xi, 1234).—The sulphur originally combined as albumin in young 
plants grown in the dark is found to be oxidised to a sulphate, the 
amount depending on the duration of darkness. For instance, after 
seven days of darkness, half the albuminoid sulphur is found as sul- 
phuric acid, whereas after only four days the amount of sulphates 
present is little more than the normal quantity ; the rapidity, however, 
of the change decreases as the growth proceeds. E. W. P. 


Composition and Digestibility of Lucerne Hay. By E. Wo trr, 
W. Funke, and O. Keviner (Landw. Versuchs-Stat., xxi, 425—435).— 
Weiske and Wildt determined the loss in food constituents and the 
change with respect to digestibility of a lucerne which lay in the field 
six days, during which it was exposed to two thunderstorms and to 
one gentle shower of rain. Its composition and digestibility as com- 
pared with a carefully dried sample of the same crop, are given below. 
The loss in dry constituents due to field-drying amounted to 16°7 per 
cent. :— 
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Digested by sheep per 
Composition per cent. cent. of the single 
dry constituents. constituents. 


Carefully Field ‘Carefully ‘Field 

. dried. dried. dried. 

18°44 77°84 73°42 

Ether extract .... p 2°32 49°58 82°00 

Cellulose ‘ 34°00 84°21 36°57 

N-free extract.... . 37°99 65°26 64°94 
. 7°25 — —_ 


To obtain further data, the authors experimented in 1876 with the 
following results. 250 kilos. lucerne were carefully dried on a capa 
cious floor. The same quantity was dried in the field. A sligh 
shower fell in the evening of the day on which the plant was cut, and 
next day a thunderstorm came. After four days the composition was 
as follows :— 


Air dried. Dry. 
Carefully dried.... 79°00 kilos. 69°38 kilos. 
Field dried 76°25, 64°43 ,, 


The latter, therefore, shows a loss of 7°13 per cent. of the dry con- 
stituents of the plant. The samples contained :— 


Carefully dried Field dried 
lucerne. lucerne. 
14°94, 
Cellulose . 33°90 
Ether extract ’ 
N-free extract 44-22 
Ash (free from C and CO,) .... : 6°94. 


The ash contained— 


18°98 

0°56 

31°62 

Magnesia ‘ 3°51 
Tron oxide ’ 0°96 
Phosphoric acid ‘ 8°39 
Sulphuric _,, 5°37 
CRIOTING. . occ cccccccccce oeece “4 2°66 
Silica and sand......... Geeveee ; 27°95 


100-00 100-00 


The fodder thus prepared was supplied to sheep, when the following 
results were obtained for the amount of the different constituents 
digested, calculated on the 250 kilos. fresh lucerne :— 
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Carefully dried Field dried 

lucerne. lucerne. 
Dry substance ...... 40°71 kilos. 35°04 kilos. 
Organic substances... 39°12 ‘33°98 

p 6°41 
Cellulose ...2.0 00 , 9°88 
N-free extract : 
Ether extract \ 17°68 
BR 6 66 . - 1:02 


This gives a loss per cent. of the individual digestible constituents 
due to field-drying as follows :— 


Dry substance 

Organic substance 

Protein 

Cellulose 

N-free extract \ 

Ether extract 

BD cceces ‘ a. 


Chemical Composition of Yeast. By Nicerti (J. pr. Chem. 
[2], xvii, 403—428).—Two new methods have been introduced by the 
author in this investigation. The first consists in treating the yeast 
with water containing 1 per cent. of phosphoric acid during a very long 
interval of time: the second method consists in boiling the yeast for 


considerable periods with successive quantities of water. The exceed- 
ingly dilute phosphoric acid solution contained a carbohydrate which 
the author calls mucus of the fungus germs (Sprosspiltzschleim). This 
substance is regarded by the author as being produced by the continued 
action of the acid water upon the cell membranes. Other hypotheses 
as to the origin of this mucus are discussed by the author. This sub- 
stance separates in small microscopic globules of very unequal sizes. 
These globules contain much water ; they are coloured brownish-red 
by iodine ; the cell membranes are not affected by the same reagent. 

The experiments detailed in the present paper lead to the necessity 
of distinguishing between the cellulose of the yeast germ and the 
cellulose of the divided yeast cells, as also between the mucus of the 
germs and of the cells. The latter, although more plentifully formed 
during the so-called mucus fermentation, is really not at all a product 
of fermentation. The mucus of the lactic fermentation is but the 
membranes of the divided cells. A complete investigation of the 
liquid obtained by digesting yeast with water containing one per cent. 
of phosphoric acid during 13 months, showed that it contained a, £, 
and y peptone, leucine, guanine, «anthine, sarcine, succinic acid, and 
small quantities of albumin, carbonic acid, alcohol, and grape sugar. 

The aqueous extract obtained by repeatedly treating yeast with 
boiling water was found to contain principally peptones, along with 
mineral matter and a gum-like substance resembling the so-called 
dextrin, but differing from this body in optical behaviour, the rota- 
tory power of dextrin being + 223°, whilst the number for the new 
substance is only + 78°. The gummy body from yeast is easily 

3r2 
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soluble in hot water, forming a slightly opalescent liquid: it diffuses 
slowly through parchment, does not reduce Fehling’s solution, and is 
slowly converted into a glucose by the action of acids: it is not preci- 
pitated by tannic acid, by borax, nor by lead acetate, unless potash be 
added. Iodine acts slowly upon this substance, producing a brownish 
coloration. Nitric acid acts upon the new body with production of a 
syrupy acid, which is eventually transformed into oxalic acid. No 
mucic acid is produced in this reaction. Analyses indicate the for- 
mula, C,,.H,0,; = 3(C.H 05) + 2H.0. 

The following general analysis of yeast is the result of the author’s 
experiments :— 

Cellulose with vegetable mucus (form- 
ing the cell membranes) ........ 37 per cent. 


Protein bodies— 
(a.) Ordinary albumen 36 
(b.) Easily decomposed, gluten-like 

protein 

Peptones precipitable by lead acetate 

Fat 

Ash 

Extractive matters........sesee0. ; 


100 


The 4 per cent. of extractive is composed of a peptone-like body, 
traces of invertin, leucine and grape-sugar, smaller traces of glycerin, 
succinic acid, cholesterin, guanine, xanthine, sarcine, and probably 
imosite and alcohol. 

Younger yeast differs from older in containing a larger amount of 
albuminates and ash, whilst the older specimens contain more cellulose 
and fat. 

By treating yeast with 95 per cent. alcohol for two days, and then 
digesting at 60—65° for a few hours, the following substances were 
extracted, viz.: Peptone, succinic acid, leucine, grape-sugar, glycerin, 
and an albuminate soluble in alcohol. 

By digesting with ether, cholesterin was obtained in solution, but 
no trace of any carbon compound containing phosphorus.* 

The author was unsuccessful in an attempt to prepare Hoppe- 
Seyler’s “ nuclein,” although he exactly followed the process described 
in Hoppe-Seyler’s Handbuch der Physiologisch. Chem. Analyse (p. 263) : 
he obtained only ordinary albumin with a small admixture of calcium 
and magnesium phosphates. 

Cellulose was preparéd from yeast germs by heating with tolerably 
concentrated warm hydrochloric acid and then with potash ; cellulose 
was also prepared from mycoderma aceti by the same process. The 
former cellulose is altogether insoluble in an ammoniacal solution of 
copper oxide, and is readily attacked by concentrated nitric acid, whilst 
the latter is but slowly acted on by this acid even when hot, but is dis- 
solved by ammoniacal copper oxide solution. 


* Hoppe-Seyler (Med. Chem. Untersuchungen, Heft 4, p. 500) states that lecithin 
is extracted from yeast by the action of ether. 
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In the ordinarily adopted method for determining fat in yeast the 
cells are acted on by ether: the author regards this process as in- 
effectual inasmuch as the cell membranes are difficult to destroy. He 
has devised the following method for fat estimation: 2 to 3 grams of 
the yeast dried at 100° are evaporated on the water-bath with concen- 
trated hydrochloric acid; the process is repeated several times; the 
mass is washed with water, warmed with absolute alcohol, which is 
removed by filtration, and digested with ether. The alcoholic and 
ethereal liquids are mixed and distilled to dryness, the residue is dis- 
solved in chloroform, and the liquid filtered into a weighed flask from 
which the chloroform is distilled: the residue is then weighed as free 
fatty acid. The main portion of the fat thus obtained from yeast con- 
sists of oleic acid. M. M. P. M. 


Fermentation of Beer. By P. Mutter (Bull. Soc. Chim. [2], xxix, 
552).—Ordinary yeast sometimes contains ferments which continue to 
act after the ordinary process of fermentation has ceased. One of these 
called by Pasteur “green acid ferment,” appears as minute spheres 
united together in fours, and imparts to beer a disagreeable taste. 
Another is saccharomyces exiguus, which renders the beer turbid, and 
imparts to it a greenish colour, and makes it “ flat.” It appears 
under the microscope as small cells in groups of from 30—50. 


L. T. 0.’S. 


The Absorptive Power of Soils for Bases. By H. P. Armssy 


(Landw. Versuchs.-Stat., xxi, 397—405).—It is held by some investiga- 
tors that this absorption is due to chemical action mainly, whilst others 
contend for the physical nature of the action. The state of concentra- 
tion and volume of the solution employed have great influence on the 
amount of base absorbed. 

Pillitz obtained (Fres. Zeit., xiv, 55 and 282) constant results by 
passing solutions through tubes charged with earth. He found the 
absorption to be proportional to the weight of soil taken, and that with 
a certain concentration, a maximum “ saturation point’’ was reached 
which could not be passed; but he admitted that the most dilute solu- 
tion was not completely exhausted, as it ought to have been if the 
variation usually obtained had been due to want of absorbing 
material. 

The author experimented on the absorptive power of pure hydrated 
silicates, and obtained variable results, similar to those obtained by 
Knop (Zeit. Anal. Chem., xiv, 246) for soils (of which two were 
employed, viz., Nile sediment and a clay soil from the neighbourhood 
of Leipsig). There is thus no reason for supposing that these silicates 
are not the principal agents in the absorption of bases by soils. The 
results can be explained by Gladstone’s researches on the partial 
decomposition of salts. The author concludes that— 

1. The absorption of bases by soils arises from an exchange of these 
bases between the hydrated silicate of the soil and the salt employed. 

2. This exchange, which is a chemical process, is not complete, and 
its amount depends on— 

a. The concentration of the solution employed ; 
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b. The relation between the volume of the solution and the weight 
of soil. 

3. The cause of this relation is the tendency of the substances 
formed to reproduce the original compounds, and the actual absorption 
shows the point where these two decompositions are in equilibrium. 

J. T. 


Analytical Chemistry. 


Colorimeter for Determining the Colour Intensity of Liquids. 
By R. Giinspere (Dingl. polyt. J., cexxviii, 457—459). 


Estimation of Ammonia by Sodium Hypobromite. By M. 
Honie (Wien. Akad. Ber., 1877, Ixxvi, 448—454).—Some time ago 
Hiifner (Jour. pr. Ohem. [2], iii, 7) proposed a modification of Knop’s 
(Zeit. f. Anal. Chem., ix, 225) method of estimating ammonia by sodium 
hypobromite, which consisted in accelerating the reaction by the appli- 
cation of heat. As Hiifner’s method, however, was applicable only to 
the determination of urea, the author in the present paper describes a 
modification of the process, so that it may be used in all cases for the 
estimation of ammonia, whilst the duration of the operation is reduced 
to a minimum. 

The apparatus is of two different forms, according as the action of 
the sodium hypobromite causes the evolution of the nitrogen of the am- 
monia only, or of oxygen, and nitrogen other than that from ammonia, 
as in the presence of Fe, Ni, Co, HCNS, &c. 

For a description of the apparatus and the method of working it, 
reference must be made to the original paper. Suffice it to say that 
it gives results which are somewhat too high, owing to the excess of 
sodium hypobromite itself giving off traces of oxygen on boiling; the 
error due to this source, however, is so small (as shown by direct experi- 
ment) that for all practical purposes it may be neglected. T. C. 


Detection of Nitric Acid in Commercial Lemon-Juice. By 
F. D. Scrisant (Gazzetta chimica italiana, viii, 284).—-This acid, 
which has recently come into use as an adulterant of lemon-juice, to 
increase its acidity, converts the citric acid of the juice, wholly or par- 
tially, during the process of concentration by heat, into oxalic, acetic, 
and carbonic acids, so that, on neutralising the juice with milk of lime, 
there is obtained, instead of citrate, a mixture of oxalate, acetate, and 
carbonate of calcium. To detect the nitric acid, add to a small 
quantity of the juice in a test-tube, an aqueous solution of ferrous 
chloride strongly acidulated with pure hydrochloric acid and quite 
free from ferric salt; boil the liquid for a few minutes; and test it 
with potassium thiocyanate dissulved in water. If the liquid contains 
nitric acid, it will be coloured more or less deeply red, according to 
the quantity of ferric thiocyanate thus produced. 

This process succeeds equally well if the juice likewise contains 
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common salt, sulphuric or tartaric acid, or either of these substances 
alone. To apply it to boiled lemon-juice, the juice must be diluted 
with water, to facilitate the observation of the colour produced by the 
thiocyanate. H. W. 


Analysis of Silicates. By G. Bone (Dingl. polyt. J., ecxxvii, 
475; Bull. Soc. Chim., 1878, xxix, 50).—To render silicates soluble, 
they are fused with three times their weight of minium, which may 
be done in a platinum crucible if organic bodies are absent. After 
cooling, the fused mass is dissolved in nitric acid, evaporated to dry- 
ness, and taken up with a small quantity of nitric acid and water; the 
silica is left undissolved. After separation of the lead by sulphuric acid 
or hydrogen sulphide, the filtrate contains all the constituents of the 
silicate excepting the silicic acid already separated. D. B. 


Detection of Alum in Flour. By A. Dupré (Analyst, 1878, 
283—285).—lIt is stated that, although, in alum, three constituents, 
viz., the potash or ammonia, the sulphuric acid, and the alumina, might 
be made use of for estimating the amount of alum present in a mix- 
ture, these three constituents are not by any means equally available 
for detecting alum in flour. The potash is entirely unavailable, on 
account of the large quantity present in wheat flour. This is also the 
case with ammonia, pure flour apparently containing a proportion of 
ammonia so great, that it masked the small additional quantity 
added in alum. The difficulty in getting the sulphuric acid into 
a solution available for quantitative analysis is so great, that the 
author as yet has not obtained any satisfactory data by estimating the 
sulphuric acid in alum. The alumina can be estimated both with ease 
and exactness. It is sometimes affirmed that, inasmuch as millstones 
are not only frequently repaired with a cement containing alum, but 
are also soaked in a solution of alum, small quantities of alum found 
in flour might be derived from such sources. However, only minute 
traces could thus get in flour. The soil, which contains silicate of 
alumina and iron in somewhat varying proportions, but always with a 
great preponderance of silica, may adhere to the grain, and thus get 
mixed in flour. Pure flour, however, contains little or no silica. 

The author has made an attempt to separate the alum as such, by 
shaking the flour up with chloroform, and allowing the mixture to 
stand for 24 hours. At the end of that time all the flour floats at the 
surface of the chloroform, whilst a small quantity of deposit is found 
at the bottom, containing the mineral impurities, and among them the 
alum. By using a flour mixed with 15 grains of finely powdered 
ammonia-alum to the 4-lb., the author had no difficulty in thus detect- 
ing an appreciable amount of alum in the deposit. D. B. 


Volumetric Estimation of Arsenic. By A. Miutuor and 
MaQuEnne (Compt. rend., Ixxxvi, 1404).—The precipitation of 
arsenic as ammonium-magnesium arsenate is rarely complete, even 
when a large excess of magnesium salt is present. The concentrated 
filtrate will frequently yield arsenious sulphide when acidified, and 
mixed with hydrogen sulphide solution. This method is also incon- 
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venient, because the precipitate cannot be ignited, but must be weighed 
on a dried filter. 

The authors have employed the uranium acetate method, already 
applied volumetrically to the estimation of phosphoric acid. In a 
boiling solution, which is neutral or slightly acid with acetic acid, 
arsenic acid is entirely precipitated by uranium acetate, the end of the 
process being detected by the brown tint given to a drop of potassium 
ferrocyanide solution by a slight excess of the uranium acetate. The 
uranium solution is standardised by titration against a known quantity 
of arsenic acid ; it is made by dissolving 20 grams of uranium acetate 
in a litre, and each c.c. will precipitate about 5 milligrams of arsenic 
acid. The solution is more dilute than that employed for phosphoric 
acid, on account of the higher equivalent of arsenic acid. The solution 
of potassium ferrocyanide must be freshly prepared to be free from 
colour. 

The arsenic acid must be separated from all bases which would yield 
with it compounds insoluble in weak aceticacid. This is easily secured 
by passing the hydrogen arsenide from Marsh’s apparatus into pure 
fuming nitric acid. After two hours the arsenic is usually all vola- 
tilised, as is proved by the hydrogen flame giving no arsenic stain. It 
is then only necessary to evaporate the acid liquid to dryness, dissolve 
the residual arsenic acid in water, and add 10 c.c. of sodium acetate 
solution, then titrate with uranium solution. Antimony, if present, is 
left undissolved on taking up the residue of evaporation with water, 
and does not interfere with the estimation. The process is rapid and 
exact; it has been employed by the authors in the analysis of mineral 
waters. F. C. 


Electrolytic Method of Estimating Mercury. By F. W. 
CLARKE (Deut. Chem. Ges. Ber., xi, 1409—1411).—The author pro- 
poses to determine mercury as follows:—The solution of the mercury 
compound is poured into a platinum dish, and slightly acidified with 
sulphuric acid ; the dish is connected with the zinc end of a dichro- 
mate battery of six cells, whilst to the carbon end is attached a piece 
of platinum foil, which dips in the solution. At first mercurous chloride 
separates out, which is finally changed to metal; in the course of an 
hour all the mercury is precipitated. The metal thus obtained is 
washed carefully with acidified water, then with pure water, alcohol, 
and ether, and dried over sulphuric acid and weighed. Two determi- 
nations in mercuric chloride gave 73°76 per cent. and 73°85 per cent. 
mercury, the calculated percentage being 73°8 per cent. The method 
has been tried with other salts than the chloride, and is found to act 
in the case of insoluble basic salts. . PD 


Combustion of the Volatile Petroleum Hydrocarbons in 
Oxygen. By R. Giinsspere (Dingl. polyt. J., cecxxviii, 454—457). 
—In making combustion analyses of the distillation-products from 
petroleum-benzin, the author employed Kopfer’s method, which is 
based on the combustion of the hydrocarbons in oxygen by the aid of 
platinised asbestos. Although satisfactory results were obtained when 
other volatile bodies were analysed, such as absolute alcohol, yet with 
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the volatile hydrocarbons of petroleum the process was not successful. 
The author attributes this failure to the limited supply of oxygen. He 
performed the combustion in a tube filled with copper oxide. The 
substance is not weighed in a sealed tube, as proposed by Kopfer, but 
in a small U-shaped tube, which remains outside the combustion-tube 
during the whole operation. The latter tube is open at both ends, and 
is filled with 70 cm. granular oxide of copper, both ends being plugged 
up with asbestos. At one end of the tube the absorption apparatus is 
fixed, while at the front end a layer of asbestos 6 cm. long is put behind 
the asbestos plug. The hinder part to which the absorption appa- 
ratus is attached rests in a sheet-iron channel, while the front part is 
free. The hydrocarbon under investigation is weighed in the small U- 
tube, made of thermometer tubing, having a well-fitting Geissler stop- 
cock at each end. One end is fastened to the combustion-tube, the 
other to the gasometers supplying oxygen and air. Having heated 
the end portion of the tube to faint redness, the stopcock of the 
U-tube next to the combustion tube is opened, and the liquid heated, 
until all of it has distilled into the combustion tube. It is very im- 
portant to keep the front of the latter cold enough to condense the 
vapours as they pass over. The cock in connection with the oxygen- 
receiver is now opened very gently, and a moderate stream of gas 
introduced (not more than one bubble per second). The combustion 
is then proceeded with in the usual way; the results obtained are very 
accurate. D. B. 


A New Method for Estimating Carbon Dioxide in Mineral 
Waters. By W. Borcuers (J. pr. Chem. [2], xvii, 353—871).— 
The author’s apparatus is a modified form of that of Classen (Zeitschr. 
f. Anal. Chem., xv, 288). The water under examination is placed in a 
conical flask (the diameter of which is small compared with its height), 
which is connected with an upright condenser, having a wide inner 
tube narrowed at both ends, and with a safety funnel the mouthpiece 
of which is connected by caoutchouc tubing with the main portion of 
the funnel. A tube connects the upper end of the upright condenser 
with a U-tube containing glass beads moistened with strong sul- 
phuric acid ; this tube is connected with a small calcium chloride U-tube, 
which is succeeded by a Geissler’s potash bulb, after which comes a 
small U-tube, containing soda-lime or solid caustic potash; between 
the last-mentioned tube and an aspirator is interposed a small tube 
containing calcium chloride. The first calcium chloride tube, the 
potash bulbs, and the U-tube containing soda-lime are weighed before 
and after the operation. 300 c.c. of water was usually taken for each 
determination. The water is gently boiled until the potash begins to 
suck back in the bulbs; 2 or 3 litres of air free from carbon dioxide 
are then passed through the apparatus, the water being heated nearly 
to boiling ; the water is then again briskly boiled; air is again passed 
through ; and this process is repeated several times. The greater the 
quantity of alkaline bicarbonate present, the greater the length of 
time required for driving out the whole of the carbon dioxide. The 
increase in the weight of the weighed portion of the apparatus is noted 
as free carbon dioxide, plus that combined to form bicarbonates. 
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Hydrochloric acid is then passed into the flask, and the foregoing 
process is repeated ; the combined carbon dioxide is thus obtained. 
Carbon dioxide may be determined in water free from salts in a much 
shorter time than in the case of mineral waters. The process must be 
modified if sulphuretted hydrogen is present. M. M. P. M. 


Detection of Cotton in Linen Stuffs. By Bérrezr (Dingl. 
polyt. J., cexxviii, 477). The linen stuffs should be dipped into an 
alcoholic solution of rosolic acid, then into a concentrated solution of 
sodium carbonate, and finally washed with water. The linen fibre 
assumes a pink colour, whilst the cotton fibre remains unaltered. 

D. B. 

Volumetric Determination of Phenol. By P. Drecenmr (J. pr. 
Chem. [2], xvii, 390—394).—The process is based upon the reaction 
between bfomine in aqueous solution, and phenol likewise dissolved 
in water, viz. :— 


C.H;.OH + 3Br, = C,H,Br;.0H + 3HBr. 


The bromine-water employed is run into the aqueous solution of 
phenol, with constant shaking, so long as a precipitate of tribromophenol 
is produced, and until the liquid above the precipitate is perfectly clear. 
The slightest excess of bromine is detected by the yellowish colour 
which it imparts to the liquid, or by testing with potassium iodide 
and starch paper. The strength of the bromine-water employed must 
be determined by titration immediately before use. Not less than 
10 c.c. and (unless the liquid be very dilute) not more than 30 c.c. of 
phenol solution should be employed. M. M. P. M. 


Estimation of Tannin in Tea. By J. M. Ever (Dingl. 
polyt. J., cexxix, 81—88).—On account of the many adulterations to 
which tea is often subjected, it has been proposed to determine the 
amount of tannin present. A product of spent tea-leaves prepared to 
resemble Chinese tea is either sent into the market as tea, or mixed in 
large quantities with genuine tea-leaves. The author made it his 
object to examine various kinds of Chinese tea. He worked with a 
standard solution of gelatin, and found that, even by the addition of — 
alum or of sal-ammoniac, the precipitation is not facilitated enough to 
give accurate results. Much time is needed for the separation of the 
deposit, a turbid liquid being obtained, which renders it difficult to 
distinguish the end of the reaction. Hammer’s method, which depends 
on the determination of the specific gravity of the decoction before and 
after treatment with animal skin was tried, but gave unsatisfactory 
results, as the concentrated tea-decoction becomes turbid on cooling, 
and theine tannate separates—a reaction which interferes with the 
determination of the specific gravity. Fleck’s method of complete 
precipitation of tannic acid by means of acetate of copper gave good 
results, when the tannate of copper precipitate was collected on a 
filter and the copper determined. This chemist, however, proposes to 
treat the solution containing the tannin with an excess of acetate of 
copper, the quantity of which is known, and to determine the excess 
of copper in the filtrate by titration with potassium cyanide. In this 
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case the solutions assume very dark colours, and it is difficult to 
notice the end of the reaction (potassium ferrocyanide as indicator). 
It is better to titrate back with sodium sulphide. The author, after 
drying the copper precipitate, ignites the latter in a closed crucible with 
sulphur in a stream of hydrogen, and calculates the percentage of 
tannin from the quantity of copper found. The results are within 0°2 
to 0°3 per cent. of the truth. Allen has recently published a method 
which is based on the fact, that the precipitation of the astringent 
substances by means of acetate of lead is so perfect, that after the 
addition of a solution of potassium ferricyanide dissolved in equal 
parts of ammonia and water, no coloration is obtained, whilst a drop 
of this reagent in presence of ‘01 milligram tannin still produces a dis- 
tinct red coloration. The presence of | pectin and of similar substances 
often gives high results. These substances are easily separated by 
means of alcohol previous to the copper precipitation. 

In conclusion, it is mentioned that Fleck’s separation of tannate 
and gallate of copper by means of ammonium carbonate, which is said 
to dissolve the latter, is quite useless, since the author has found that 
pure tannate of copper dissolves largely in ammonium carbonate. 


D. B. 


Technical Chemistry. 


Carbon-paper rendered Sensitive without a Chrome-bath. 
By MoncKHOVEN (Ding. polyt. J., ccxxviii, 476).—Ordinary carbon- 
paper is dipped into a 20 per cent. aqueous solution of citrate of iron 
and ammonium, and dried in a dark place. It is then exposed to the 
light in the copying frame, moistened, and brought on the glass plate. 
On developing with warm water, no picture is visible. However, if 
after exposure to the light, the paper is dipped into a solution of 
potassium dichromate instead of water, and then brought on the glass 
plate and developed with warm water, a picture is obtained, the action 
of the light being transferred from the iron salts to the chromium salt. 
Mercuric chloride or other salts may be used in the place of the 
chromium salt. If tannin is used, the action of the light is reversed, 
and a negative picture is obtained. Instead of iron salts, other metallic 
salts, the bases of which are capable of various degrees of oxidation, 
may ‘be employed. In this process there is great difficulty i in obtaining 
the half-tones. D. B. 


Kisjak, a Fuel used in the South of Russia. By C. 0. Cecu 
(Dingl. polyt. J., cexxviii, 468—470).—This fuel is prepared from well- 
seasoned horse- and cattle-dung, by spreading it out in a thin layer, 
treating with water, and kneading the moist mass to a well-mixed 
dough. The mixture is then formed into bricks in wooden moulds 
and dried. Itis largely used in the southern parts of Russia as a sub- 
stitute for wood, there being but few forests in that portion of the 
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country. The following analyses give the value of turf made from 
horse- and sheep-dung :— 
Salts and earthy 
C. H. O. N. substances. 
Horse-dung bricks 41°386 4°985 33:396 1°703 18°530=100-000 
Sheep-dung _,, 28°690 3°785 27:990 1:907 37:°630=100°002 


Kisjak becomes red hot very slowly. An ordinary oven is charged 
with about 20 of the bricks, the latter being lighted with a few pieces 
of wood. In windy weather this fuel evolves disagreeably-smelling 
gases; it is therefore used only for heating baths, wash-houses, or in 
the rooms of the poorer classes of people. D. B. 


Purification and Analysis of Water. By E. Boutia (Arch. 
Pharm. [3], xiii, 14—23).—According to the arguments and analysis 
brought forward, calcium carbonate in spring waters does not exist as 
the bicarbonate, this latter body having no existence. Hydrated mag- 
nesium oxide is recommended as the best purifier of hard waters, the 
calcium carbonate being completely precipitated. E. W. P. 


Purification of Water containing Magnesia. By R. Gins- 
BERG (Dingl. polyt. J., ecxxviii, 450—454).—The author had occasion 
to analyse some water obtained from Jassy, which is very largely used, 
and contains more magnesia than lime. He also investigated the 
degree of purification by Bohlig’s magnesia-preparation. The fol- 


lowing observations were made :— 

(1.) By adding lime to the water (Clark), magnesium carbonate is 
not separated completely at the ordinary temperature, boiling being 
necessary. From a pure solution of magnesium bicarbonate, nearly 
all magnesia is separated as carbonate by long-continued boiling. In 
the presence of alkaline salts, the separation is not complete ; appa- 
rently a reaction takes place between the magnesium and alkaline salts, 
resulting in the formation of an alkaline carbonate. 

(2.) With soluble lime salts and also with gypsum (de Haén), mag- 
nesium carbonate is completely decomposed only on boiling, provided 
that the solvent for the corresponding lime salt is not diminished, so 
as to cause the possible separation of this salt. In this case if a suf- 
ficient quantity of magnesium carbonate is present, all the lime will be 
separated as carbonate on long-continued boiling. 

(3.) By adding magnesium hydrate to the water and boiling it 
(Bohlig), magnesium carbonate is separated completely if alkalis and 
soluble lime salts are absent. The decomposition of magnesium car- 
bonate, in presence of soluble lime salts, is effected very readily at the 
boiling point. If magnesia is added, without the addition of the latter, 
continued boiling is necessary. 

(4.) By the addition of sodium carbonate, magnesium salts are not 
separated completely (Berenger, Stingl, and Schulz). 

It will be seen from the above that Bohlig’s purification method is 
the most suitable of all. Clark’s method may be applied to this water 
if, after the addition of the corresponding quantity of lime, the water- 
is boiled, in which case magnesium salts separate as magnesia, the 
lime being removed by a corresponding quantity of sodium carbonate, 
and the operation completed in the usual manner. D. B. 
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Analysis of Refractory Materials. By G. J. Syzetus (Dingl. 
polyt. J., eexxviil, 475).— 


Name of Material. Si0g. 203. | Fe Oz. ; MgO. | Alkalis. 


Patent Glenboig-stones..| 62°00 traces 
Dowlais-clay ..........| 67°49 

Ditto ieorneegey oe 
Newcastle-stone 60°53 

Ditto 58 00 

Ditto sorscess, OE 

Ditto 63 *82 
Stourbridge-stone ......| 69°50 
Dinas- (silica) stone ....| 96°58 
St. Helen’s-stone ......| 63°80 
Bauxill-clay . 4°12 
Silica-stone...........-| 95°53 
97 50 
95 *60 
95 *48 
95°51 
95 *64 
Sheffield-ganister ......| 95°55 
Dowlais-ganister ......| 93°50 
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Burning of Bricks in Annular Kilns. By F. Fiscuxr (Dingl. 
polyt. J., eexxviii, 432—442).—A large quantity of calcium carbonate 
present in clay used for the manufacture of bricks is known to be 
injurious. Although such clays are easily worked up, they lose when 
heated not merely water, but carbonic acid, and result in the forma- 
tion of a porous mass, from which clinker can be prepared only with 
difficulty. To conduct the operation in a manner which will give 
a satisfactory product is an extremely difficult task, as these clays do 
not stand the fire, 7.e., the temperature at which softening and forma- 
tion of a porcelaineous compact mass takes place is near that at which 
complete fusion to a slag sets in. It is therefore necessary not to heat 
too strongly, in order to retain the porous and earthy fracture of the 
stone. The products thus obtained are much used in the northern 
part of Germany for facing houses. The colour is often yellow or 
yellowish-green, owing to the formation of a yellow basic silicate of 
calcium and iron. While moderately pure clay forms a white product, 
the sulphates of magnesium, calcium, and sodium, or sodium chloride . 
and bicarbonate, form, after exposure, white, yellow, green, or even 


1 This stone is coloured red with black spots. It is very hard and strong, and 
is much used for Siemens’ furnaces. It resists the heat of a welding furnace for 
more than twelve months. 

2 and 3 are used for puddling works; they are, however, not very durable, as 
they only resist the heat of welding furnaces for one month. 

4 This stone lasted for a long time. 5 Badly. © Very good. 

7 Badly. 8 Lasts very badly. 9 Moderately well. 

1 A black coloured ganister which sets easily. 

® Tf used for moulds it is merely ground up without any admixture. 
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black blotches. Alge and fungi often form green or black spots. The 
colour of bricks is also influenced by the composition of the fiue gases. 
Excess of oxygen colours clay containing iron and lime, red, yellow, 
or brown. Reducing gases (hydrogen, hydrocarbons, carbonic oxide) 
form black colours. Clay with iron alone assumes a red colour in 
oxygen, whilst reducing gases change it to a satiny-black colour. 

In this paper analyses of the flue-gases of two kilos. are given. It 
is shown from these that carbonic oxide is not present, complete com- 
bustion taking place. Since reducing gases cannot be formed in 
annular-kilns, it becomes a delicate operation to turn out bricks for 
facings having a pure and white colour. D. B. 


Influence of Chemically-combined Carbon on the Hardness 
of Iron. (Dingl. polyt. J., cexxviii, 474).—Charcoal cold-blast pig iron 
is said to yield the best chilled product, but this has never been fully 
investigated. Gill has analysed some iron carriage wheels, the dura- 
bility of which had been determined practically. It was shown that 
hot-blast pig iron contained a larger percentage of silicon than cold- 
blast iron, and that the percentage of chemically-combined carbon 
goes hand in hand with silicon, inasmuch as the percentage of the 
latter is in the'inverse ratio to that of the carbon. From this it is 
concluded that the property which foundry-iron possesses of being 
hardened depends on the chemically-combined carbon, and that the 
hardness increases or decreases with the latter. D. B. 


Mill-dust and a Coloured Alga present in Flour. By B. 
JEGEL (Dingl. polyt. J., ccxxviii, 476—477).—The following figures 
give an account of the quantity of millstone dust present in com- 
mercial flour. The amount was determined by Himly’s method of 
shaking up 100 grams of the flour with chloroform in a separating 
funnel. The deposit was transferred to a weighed dish, washed with 
ether by decantation, dried, ignited and weighed. 100 parts of four 
different qualities of rye-flour contained :— 


* II. III. IV. 
0:02 0°04 0°14 0°158 
0°80 0°80 1:02 1°33 

14°70 15°862 15°02 14484 


In examining these qualities with chloroform it was found that a 
light blue solid layer had been deposited on the dark-coloured dust; 
this mass was investigated microscopically, and proved to consist of 
a series of round cells, having a diameter of 0°002 to 0°004 mm. The 
light blue colour of this alga was changed to light red by acids; 
alkalis gave a yellowish-green colour. D. B. 


Sulphuric Saponification. By E. Fremy (Compt. rend., lxxxvii, 
5—7).—Many years ago the author, in laboratory experiments, ob- 
tained the acid constituents of neutral fats as white solids, by heating 
the fats with sulphuric acid, decomposing the resulting sulpho-acid by 
long ebullition, and submitting the separated fat-acids to pressure. 
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His process has since been applied to industrial operations with com- 
plete success, and the present Paris Exhibition contains specimens 
of perfectly white solid fat-acids, which have been obtained without 
distillation by means of sulphuric saponification. R. R. 


The Composition and Properties of Wood Gunpowders. 
By F. Wooptanv Toms (The Field, 1878, No. 1,336, p. 143).—The 
author reports the result of analyses of samples of wood gunpowders 
made in connection with a practical trial of explosives for the purpose 
of ascertaining the relative advantages for sporting purposes of the 
Schulze or wood gunpowder, and the ordinary or black gunpowder. 
The three samples selected for analysis were those whose explosive 
effect, penetration, recoil, &c., had been previously determined by 
the editor of The Field. One was a sample of ordinary powder sup- 
plied by the Schulze Company in 1877, a second was a sample from a 
batch previously issued and recalled, owing to its violent action, which 
had caused damage to several guns; and the third was a more care- 
fully prepared sample (although less regular in strength than that of 
the previous year made this season), and used at the competition 
arranged by the editor of The Field between the different makers 
of black gunpowders and the Schulze Company. 

The analysis shows that the wood powder consists of a mixture of 
explosive and non-explosive nitro-cellulose, obtained by the action of 
nitric and sulphuric acid upon prepared wood fibre, and that this con- 
verted wood fibre is further impregnated with a mixture of potassium 
and barium nitrates. The extreme explosive force of the dangerous 
sample is traced to its containing a larger proportion of explosive 
nitro-cellulose (the tri-nitro-cellulose or gun-cotton) and to its being 
of a greater density than the other powders. The author further 
points out that the first two samples did not come up to the Govern- 
ment test of stability (the 10 minutes’ heat test), whilst the powder 
now manufactured was well over the limit; this he shows is due to 
greater care being exercised in preparing the wood fibre, and in washing 
the product so as to free it from acid. C. E. G. 


Insoluble Gum for Envelopes, &c. By A. C. Fox (Dingl. 
polyt. J., cexxviii, 478).—This consists of two distinct preparations. 
That part of the envelope which is covered by the flap, and not 
touched by the lips or tongue, is coated with a solution consisting 
of 2°5 grams of crystallised chromic acid in 15 grams of water and 
15 grams of ammonia; to this solution about 10 drops of sulphuric acid 
are added, and finally 50 grams of sulphate of copper and ammonium, 
and 4 grams of fine white paper. The inside of the flap is coated with 
a solution prepared by dissolving isinglass in dilute acetic acid (1 part 
acid to 7 parts water) on the water-bath. When the envelope has been 
fastened, the moistened isinglass on the inside of the flap comes in 
contact with the chromium preparation on that portion of the envelope 
covered by the flap, and a solid cement is produced by the action of 
the two preparations; this is perfectly insoluble in acids or alkalis, in 
hot. or cold water, and in steam. D. B. 
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On Gallein and Corulein. By Duranr (Dingl. polyt. J., ecxxix, 
178).—In the Bulletin de la Société industrielle de Mulhouse, 1878, 
326, the author gives an account of the preparation of these sub- 
stances on a large scale:—1l pt. of phthalic acid is heated with 
2 pts. of pyrogallic acid at 190° to 200° until the mass becomes hard. 
It is then exhausted with boiling water, whereby a certain residue 
of unaltered pyrogallic and phthalic acids is removed; the residue 
is then dissolved with alkaline carbonates, and the solution pre- 
cipitated by acids. The gallein obtained is insoluble in cold water, 
sparingly soluble in hot water, and easily soluble in hot alcohol. Its 
concentrated alcoholic solution shows a mahogany-yellow coloration. 
Its alkaline solution is coloured bluish-violet, but this disappears 
rapidly on exposure to the air, the solution forming brown-coloured 
products. Corulein is obtained by heating 1 pt. of dry gallein with 
20 pts. of sulphuric acid at 200°, the mass when cold being poured into 
water, and the adhering acid removed by washing. Corulein is not 
attacked by acids or alkalis, and therefore corresponds with all the 
demands of a fast colouring matter. Gallein gives compounds with 
various metallic oxides; with lead mordants a very fine grey-violet is 
obtained, but chromic oxide forms the most important and useful 
mordant, and gives the finest shades. 

For printing on oiled cotton 40 litres of gallein paste are mixed with 
20 litres of gum-water, and to the whole 4 litres acetate of chromium 
of 11415 sp. gr. added; the printed goods are then steamed, washed, 
and soaped. Both cotton and wool may be dyed with gallein after 
previously mordanting with chromium. The operation is similar to 
the dyeing with alizarin. In printing or dyeing with corulein the latter 
is dissolved in sodium thiosulphate. For printing on wool 10 litres 
of corulein are thickened with 30 litres of gum-water, treated with 
2°5 litres of glycerin, and, immediately before use, 1°25 litre of a solution 
of sodium thiosulphate is added (sp. gr. 1°3804). For cotton prints 
on oiled cloth 8 litres corulein, 20 litres gum-water, 2 litres acetate of 
chromium (1:1415 sp. gr.), and 1 litre sodium thiosulphate (of the 
above strength and immediately before use) are taken. Kochlin 
recommends the use of potassium ferrocyanide as mordant (250 grams 
to 1 litre corulein). For dyeing with corulein the same conditions 
answer, with the exception that 1 kilo. corulein must be dissolved 
previously in 2 kilos. sodium thiosulphate of 1:3804 sp. gr. All 
colours obtained with the latter colouring matter are very fast. It 
may, like indigo, be reduced on tissues re-oxidised in the air. Zinc- 
dust in presence of ammonia forms the best reducing agent. 

D. B. 
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Absorption-Spectra of certain Colouring Matters in Various 
Solvents. By F. v. Lupe. (Deut. Chem. Ges. Ber., xi, 1146—1151). 
—The author in a great number of cases confirms Kundt’s law (Pogg. 
Ann., 615), that the absorption-band of a colouring matter moves 
the nearer to the red end the greater the refractive index of the sol- 
vent. With some, however, an increase in the refractive index of the 
solvent does not produce any alteration in the spectrum, whilst with 
others a movement of the band towards the violet, or a complete 
change in its character, ensues. Vogel’s explanation (Ber. xi, 623) 
of these exceptions is adopted, viz., that it is not likely that the cha- 
racteristic absorption-spectra of a colouring matter can be observed 
under all circumstances. 

The spectra of the following dyes are described, a diagram being 
given in each case :—Saffranin, kermes, methyl-violet, eosin, Guern- 
sey blue, dahlia, cochineal, Brazil wood, logwood, sandalwood, tur- 
meric, and alizarin, the solvents employed being water, ether, alcohol, 
chloroform, and carbon bisulphide, arranged according to increasing 
refractive index ; also ammonia and acetic acid. The layers of the 
solutions used were of equal thickness, and in the case of the same 
colouring matter, of equal colour intensity. When the dye was inso- 
luble in any of the above solvents, solution was obtained by the addition 
of a little absolute alcohol. 

Saffranin.—The aqueous solution gave a band between D and 3, 
becoming very faint towards F. With other solvents, there was a 
band only at E, the maximum being nearer D with ether, chloroform, 
and carbon bisulphide than with alcohol. Ammonia and acetic acid 
produce spectra similar to that with water. 

Kermes.—The aqueous solution showed only one band at E, whilst 
the other solvents gave two, which obey Kundt’s law. Acetic acid 
and ammonia produced bands almost similar, the maximum of the latter 
being towards E, and that of the former towards b. 

Methyl-violet does not obey Kundt’s law. All the solutions give a 
similar band, with a maximum between D and E. 

Eosin with water showed one band at b, while with the other 
solvents it gave two, of which the darker was at E, and the other 
between b and F. 

Guernsey Blue and Dahlia gave in all solvents a single band at D. 

Cochineal_—The band given by an aqueous solution at b, became 
much weaker with other solvents, ether causing it to disappear alto- 
gether ; with chloroform it spreads out on both sides beyond F and b. 
The band on the violet side of D had its maximum nearer to D 
with alcohol than with ether and chloroform. Acetic acid caused the 
bands at D and b to run into one another, while at the same time 
absorption occurred at G. 

Brazil wood and Logwood.—These are already known, and do not 
need description. 
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Sandalwood.—The straw-yellow alcoholic liquid, diluted with 
alcohol, chloroform, or carbon bisulphide, gave one band at oF, and 


a second close on F, running on towards G; at the last point another 
slight absorption appeared. The strong aqueous solution gave similar 
bands, but displaced towards the red. By transmitted light, the solution 
was rose-coloured, and by reflected light, a muddy orange. The ethereal 
solution, which is bright yellow by transmitted, and green by reflected 


light, gave one absorption-band at oF, and two between FandG. The 


acetic acid solution gave only one band at b, spreading out faintly 
beyond F. The ammoniacal solution produced a continuous band from 
D to beyond G, showing however two maxima at E and F. 

Turmeric does not obey Kundt’s law. It exhibited a continuous 
absorption with ether, alcohol, chloroform, carbon bisulphide, and 


acetic acid, beginning with alcohol at F and with the others at F. 


The ammoniacal solution gave one band at F. 

Alizarin.—With much water it produced an absorption between D 
and F, showing two maxima, one between D and E, and the other 
between } and F. In all other cases, except where ammonia was used, 
there was no absorption until just on the red side of F, which began 
somewhat nearer 6 with alcohol than with the other solvents. If, 
however, little water be present, there occurs a very considerable 
absorption between D and E, except in the case of carbon bisulphide, 
with which this phenomena was not observed. Acetic acid had no 
effect on the spectrum. Ammonia with sufficient dilution produced the 
well known violet coloration and three bands, at C, D, and F.* Addi- 
tion of water caused the band at C to disappear. ZT. ©. 


Depolarisation of Electrodes by Metallic Solutions. By 
LippMaNN (Compt. rend., Ixxxvi, 1540—1541).—An attempt has 
been made to utilise the fact of the depolarisation of an electrode by 
solutions of its own salts, in order to detect the presence of certain 
metals in solution. If, through a solution suspected to contain copper, 
a feeble current be passed by means of a copper negative electrode, 
properly connected with a mercurial capillary electrometor, the latter 
will show instantaneous polarisation of the electrode if copper is absent, 
whereas by a negative indication it will detect the =;,th part of 
copper dissolved, even in presence of other metallic salts. The method 
is said to be still more sensitive with a silver electrode in presence of 
silver solution, than with copper, but the limit of the reaction has not 
been measured. ~ J. W. 


Law of Volumes in Solid Bodies. By H. Scuréper (Deut. 
Chem. Ges. Ber., xi, 1109—1116, and 1142—1146).—In every solid 
compound the volume measure (volummaass), 7.e., the stere, of one of its 
elements, which through the forces acting during crystallisation, determines 
all the other components and respective constituents, causes equal volume 


* In the diagram the first band is represented at d and not at C.—T.C. 
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measures to take up equal steres. In other words, one of the elements 
assimilates to itself all the others. 

By the use of this law the author endeavours to determine the mole- 
cular volume of a solid body, for the solid molecule contains oniy whole 
volumes or steres of each element. Thus, the solid molecules of zinc 
and zinc oxide are respectively Zn; and Zn;0;, because 3 atoms of 
zinc, both alone and in the oxide, occupy the space of 5 volume units 
or steres, and the 3 atoms of oxygen three steres. 

The number of atoms of each element in a compound is indicated 
in the ordinary manner by a whole number placed to the right of the 
under side of the symbol, and the number of its steres by a whole 
number to the right of the upper side. The stere is distinguished by 
an over-stroke, and the observed and calculated volumes by a similar 
under-stroke. The element in a compound which determines the 
steres is also indicated by an over-stroke. Thus metallic silver is:— 


Ag? = 2 x 5:14 = 10°28, observed vol. = 10°28, 


i.e, an atom or 108 grams silver occupies 10°28 c.c. = 2 X 5:14 c.c., 
or two silver steres. 

Again the chloride, bromide, and iodide. of silver are represented 
thus :— 


AgCl} = 5 x 5:14 = 25-70, observed vol. = 25°70 
Ag?Brt = 6 x 5:14 = 30°84, fe 
Ag? =8 x 514= 41°12, ‘“ 


From this it is seen that in all three compounds the silver stere 
dominates. 

The author has likewise previously proved the truth of the law in 
the case of the three following groups :— 


(a.) Silicon.—Quartz, sillimanite, disthene. 

(b.) Aluminium.—Corundun, chrysoberyll, diaspore, and andalusite. 

(c.) Magnesium.—Periclase, spinelle, olivene, diopside, humite, and 

garnet. (Ber. Akad. Miinchen, [1877], 302.) 

And also for a series of oxides (this Journal, 1877, ii, 698), and the 
compounds of chlorine, bromine, and iodine. 

Mercury Compounds.—It has previously been shown (Annalen, 
elxxiii, 251), that mercuric chloride and bromide are isosteric with the 
chlorides and bromides of the other metals of the magnesium group, 
for mercury and most of its compounds has the same stere as the rest 
of the metals of the magnesium group, viz., 5°52. The almost exact 
agreement of the calculated and observed molecular volume of nearly 
all mercury compounds, as well as of a great number of other bodies, 
especially the oxides of manganese (vide infra), is very remarkable and 
conclusive as to the truth of the laws of condensation, and of volumes 
in solid bodies. Thus :— 


Mercurous oxide = Hg;0? = 7 x 5°52 = 38°64, observed = 38°64 


Mercuric » = Hg}0? = 7 x 5°52 = 88:64 = 2 x 19°82, 
observed = 19°32 
332 
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Amorphous black cinnabar = Hg} HgiS$ = 11 x 5°52 = 60°72 = 2x 
30°36, observed = 30°36 
Red rhombohedric cinnabar = Hg3S$ = 11 x 5°30 = 58°3 = 2 x 29°10, 
observed = 29°10. 


The black cinnabar, therefore, is distinguished from the red by the 
fact that in the former the mercury stere dominates, whilst in the latter 


it is the sulphur stere = 5:3. 

The mercury in its chlorides and bromides, and also in the cyanide, 

is present as Hg?, and not as Hg}. Thus :— 
Mercurous chloride = HgCl} = 6 x 5:52 = 33°12, observed = 33°12 
(Schroeder and Boullay) 
bromide = Hg?Br} = 7 x = 38°64, observed = 38°64 
(Schroeder and Karsten) 
Mercuric chloride = HgiClf = 9 x 5°52 = 49°68, observed = 49°68 
(Schroeder and Boullay) 
bromide = HgBr3 = 11 x 5°52 = 60°72, observed = 60°72 
(Schroeder and Karsten) 
cyanide = HgiCy3=12x 5°52 = 66°24, observed = 66°24 
(Bédeker). 


” 


The iodides of mercury do not give such good results as the fore- 
going compounds, and are still under investigation. 

Manganese Oxides and Silicates. —Metallic manganese has, according 
to John, the volume 6°9 = } vol. of Mg. 


Mni = 5 x 5°52 = 27°6 = 4 x 6:90, observed = 6°90. 
Pyrolusite = Mn30$ = 13 x 5°52 = 71:76 =4 x 17-94, observed = 
17:8—18°0. 


Manganite is isomorphous with géthite and diaspore. The mole- 
cular volumes of these bodies are as follows :— 


Diaspore = APHIO{= 7 x 514 = 35°98, observed = 35:98 

Manganite = Mn3H30$ = 15 x 5-40 = 81 = 2 x 40°5, observed = 

Gothite = Fe5H?03 = 15 x 540 = 81 = 2 x 40°5, observed = 
4.05 


In diaspore, therefore, the aluminium stere dominates, but in man- 
ganite and gothite the oxygen stere (= 5°40). 

All the other oxides of manganese contain the manganese as Mn). 
Thus :— 


Manganous oxide = Mn30} = 5 x 5°52 = 27:60 = 2 x 13:80, ob- 
served = 13:80 (Rammelsberg). 
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Braunite = Mn303 = 6 x 5°52 = 33°12, observed = 33:12 (Ram- 
melsberg). 

Hausmannite = Mn’08 = 17 x 5°52 = 93°82 = 2 x 46-91, observed 
= 47°10 (Rammelsberg). 


Though regular magnetic iron ore and quadratic hausmannite have 
a similar volume constitution, yet in the former, as in spinelle, the 
oxygen stere dominates, whilst in the latter it is the manganese 
stere. 

In the manganese silicates, the manganese has the condensation 
Mn, and the silicic acid the same volume constitution as quartz, viz., 
S203. Thus :— 

Tephroite = Mni$Si?0}= 9 x 54 = 48° 48°6, observed = 48'6 
Rhodonite = Mn#CaiMgiSi#0% = 103 x 5:52 = 596 16, observed 
596°16 (Longban) 
Fowlerite = Mn%Mg?Zn3CasSiZ0O% = 165 x 5°52 = 9108 = 2 x 
455°4, observed = 455°4 (Hermann) 
Pajsbergite = Mn®CalSi%O8 = 32 x 552 = 17664, observed = 
176°64 (Igelstrém). 

In the first of these minerals the oxygen stere dominates, whilst in 
the remaining three it is the manganese _. 

Sulphides and Arsenides of Fe, Co, Ni, Cu, Zn, and Pb.—The follow- 
ing facts show that the arsenic stere = 5°3 :— 

Rhombohedric arsenic = As} = 5 x 53 = 265 = 2 x 13°25, ob- 
served vol. = 13:1—13-2 (Hittort, Bettendorff, and Wiillner) 
Amorphous (regular) arsenic = As} = 3 x 53 = 15:9, observed = 
15:9 (Hittorf, Bettendorf, and Willner) 
Rhombohedric arsenious oxide = As’03 = 9 x 5°3 = 47°7, observed 
= 47°7 (Groth) 
Regular ” AsO} = 10 x 53 = 53-0, observed 
ne = 530 

Arsenic oxide = As}0} = 10 x 5°3 = 53°0, observed = 53:0 
(Schroeder and Filhol). 
Sulphur in the monoclinic form and ordinary phosphorus have the 


stere 54, Thus:— 


In most metallic sulphides, however, the sulphur has the same stere 
as arsenic, and generally replaces the latter without change of volume ; 
in a similar manner phosphorus has the same stere in phosphates that 


arsenic has in arsenates, viz., 5°3. The greater stere of S and P in 
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the free state is due to their volume having been observed much 
nearer the melting-point. 

In iron pyrites and marcasite the sulphur is condensed to half its 
original volume, and the two minerals differ from one another only in 
the dominating stere, for in the former we have the sulphur stere, and 
in the latter the iron stere. Thus :— 


Pyrites = FeiS? = 9 x 5:3 = 47-7 = 2 x 23:85, observed = 23°85 

Marcasite = Fe}S} = 9 x 5°52 = 49°68 = 2 x 2484, observed = 

2484 (Rose). 

In all other sulphides and arsenides of Fe, Co, Ni, and Cu, the 
sulphur and arsenic each occupy two steres. 

Troilite ...0.0+0+00. oe = FeiS$ = 7 x 53 = 37:1 = 2 x 18°55, ob- 

served = 18°55 (Rose and Rammelsberg) 

Ferric sulphide........ = FeSt = 9 x 5:3 = 47°7, observed = 47:7 

ma _ (Rammelsberg) 

Magnetic pyrites ...... = Fefs'} = 30 x 5:3 = 159-0, observed = 

159-0 (Rose and Rammelsberg) 

Leuco-pyrites (rhombic) = Fe3As} = 9 x 5°3 = 47:7, observed = 

_ 47-7 (Giittler) 

Léllingite (rhombic) .. = Fe’As§ = 11 x 53 = 583 = 2 x 29°15, 

observed = 29°15 (Scheerer, Breithaupt, and Llling) 

Speiscobalt (regular) .. = Co’As} = 11 x 53 = 583 = 2 x 29°15, 

observed = 29°15 (Varrentrapp and Sandberger) 

Tesseral pyrites(regular) = Co3As = 15 x 5°52 = 828 = 2 x 414, 

observed = 41°4 (Scheerer). 

The volume of arsenical pyrites = sum of the vols..of pyrites, FeS., 

and ldéllingite FeAs,. Thus:— 


Fe’S*Asi = 10 x 5:3 = 53:0, observed = 53:0 


White nickel pyrites = NiSAsi = 11 x 5°3 = 58:3 = 2 x 29°15, 
observed = 29°15 (Breithaupt and Sandberger). 


From the above volume-values of sulphides and arsenides it 
appears :— 

1. That with the exception of tesseral pyrites, they all have equal 
steres, and that the following form isosteric groups :— 


(a.) Rhombic arsenic trioxide, As,O;; ferric sulphide, Fe,S; ; leuco- 
yrites, Fe,As;; their volume being = 47°7. 
(b.) Rhombohedric arsenic, As,; vitreous As,0,; ignited As,O;; and 
arsenical pyrites, Fe;S,As., their volume being = 53:0. 
(c.) White nickel pyrites NiAs,; speiscobalt, CoAs,; léllingite, 
FeAs, ; nickel glance, NiAsS, their volume being = 29°2. 


2. The volume of compounds which contain a two-atom radicle, as 
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leuco-pyrites and arsenical pyrites, are directly divisible by the arsenic 
stere without remainder ; while the remaining compounds have volumes 
which are likewise divisible by 5°3 without remainder, if their mole- 
cule is represented so that they contain a two-atom radicle. 

3. From the fact that lollingite, Fe,As,; = 58°3, and leuco-pyrites, 
Fe,As; = 44°7, it follows that the vol. of As = 106 =2 x 53, a 
result identical with that previously obtained. 

4, From the isosterism of leuco-pyrites and ferric sulphide it follows 
that S? = Asj. 

Details are also given with regard to the following sulphides and 
arsenides, the molecular formule attached being those derived by the 
above method. The copper stere = 5°52. 

Cloanthite.... NizAs$ Whitneyite.. CuAs 
Nickel glance. NijS$As$ Zinc blende. ZnS! 
Copper glance Cuis? Galena 

Domeykite ... CuSAsi. 

In both zinc-blende and galena the sulphur is present with its ori- 
ginal volume, S?, and stere, 5°3, and not condensed as in the foregoing 
compounds. 


Inorganic Chemistry. 


Peroxide of Hydrogen. By E. Scuéne (Liebig’s Annalen, excii, 
257—287).—The author attributes some of the conflicting statements 
which have been made regarding the properties of hydrogen peroxide 
to impurity of the substances used in its preparation. He fully de- 
scribes the method employed by himself, in which barium peroxide 
prepared in the dry way is heated immediately before use to the tem- 
perature at which it begins to part with oxygen, and is then dissolved 
in pure nitric acid. The addition to this of solution of hydrate of 
barium causes the precipitation of BaO,.8H,O, which is washed by 
decantation and decomposed by pure sulphuric acid. The liquid poured 
off from the resulting barium sulphate, &c., was found to contain 
15 grams of H,O, and ‘003 gram of H,SQ, in 100 c.c. By evapo- 
ration of this in a vacuum the author obtained a liquid containing 
99°10 per cent. of peroxide of hydrogen, and of the same specific 
gravity as that found by Thénard for his preparation, the identity 
of which with the author’s is thus confirmed. 

The addition of a solution of hydrate of barium, strontium, or 
calcium to a solution of hydrogen peroxide is known to produce a 
precipitate of the composition MO,.8H,0. The barium compound in 
contact with water decomposes with evolution of oxygen gas; and the 
author finds that the supernatant liquid contains proportionately more 
barium hydrate than peroxide of hydrogen. This is explained by the 
combination of a portion of the peroxide of hydrogen with an equiva- 
lent quantity of barium peroxide to produce the compound BaH,Q,. 
This compound the author has prepared in a pure condition by two 
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different processes : first, by direct action on each other of the peroxides 
of barium and of hydrogen; secondly, by adding a determined quantity 
of ammonia to a solution of hydrogen peroxide containing a barium 
salt. In the first process the reaction is represented by BaO, + H,0, 
= BaH,Q,. In the second several phases may be distinguished, thus : 
BaCl, + 2(NH,OH) = 2NH,Cl + Ba(OH).; Ba(OH), +,H,0, = 
2H.0 + BaO, ; BaO, + H.0, = BaH,Q,. The compound, BaH.0,, 
formed microscopic crystals belonging to the monoclinic system. 
These crystals had usually a yellow colour of more or less intensity, 
but by adopting certain precautions they could be obtained perfectly 
colourless. In this state they could not be long maintained, for the 
compound is very unstable, finally resolving itself in a longer or 
shorter time, according to the temperature, into barium peroxide, 
water, and ordinary oxygen gas. The paper gives ample details of 
the analyses of the products resulting from the decomposition of this 
substance under various conditions. Compounds of calcium and fof 
strontium, analogous to BaH,Q,, appear to exist, but the author has 
not yet been able to separate and examine them in a pure state. 


Note on the Ferment-theory of Nitrification. By F. H. 
Storer (Am. J. of Sci. [3], xv, 444).—In the course of some ex- 
periments on the action of certain oxidising agents on ammonium 
compounds, the following observations, bearing on nitrification, were 
made :— 

Eleven bottles of 500 c.c. capacity were charged as follows: (1) with 
pure distilled water; (2) with solution of ammonium chloride, 0°2 mg. 
NH; per c.c.; (3) same as 2, with the addition of ferric hydrate ; (4) the 
same, but with ferrous hydrate; (5) the same as 3, with addition 
of sugar-charcoal; (6) ammonium chloride, manganese dioxide, and 
sugar-charcoal; (7) leached peat, and pure water; (8) leached peat 
and ammonium chloride; (9) leached peat and ferric hydrate; (10) 
leached peat, ferric hydrate, and ammonium chloride; and (11) pure 
water. 

The water used was proved in all cases to be free from nitrates and 
nitrites. 

The ‘‘ leached peat” was prepared from some bog-meadow mud, 
which had been thoroughly air-dried and washed with water until free 
from nitrates and nitrites. 

Filtered and purified air was then drawn through these bottles 
from (11) to (1) for a fortnight, after which 100 c.c. of liquid was 
drawn off from each, filtered, and tested for nitrates and nitrites ; these 
were easily detected in (8), (9), and (10), and very slightly in (7). 
The reaction was strongest in (10), diminishing through (9) and (8), 
and being weakest in (7). The strengths of (10), (9), and (8) were 
about as 5:2: 1. 

These experiments afford a striking proof of the accuracy of Millon’s 
observation, that ammonium salts are oxidised to nitrates when in con- 
tact with humus and oxygen. On repeating the above experiment, 
but employing humus which had been treated with hot concentrated 
hydrochloric acid, no such result as the foregoing was obtained. The 
bottles contained much the same solutions as before, one of them 
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having gypsum mixed with purified peat. After ten days’ treatment 
with purified air, the only reaction for nitrates obtained was given by 
the contents of a bottle which had contained well-washed cotton rags, 
with ammonium chloride and ferric hydrate. After another week’s 
treatment with air, the contents of the bottle containing peat mixed 
with gypsum gave a faint reaction for nitrates. 

In a similar experiment, in which all the bottles were heated at 78° 
to 80°, no reaction could be obtained in any case after about 100 hours’ 
treatment with air. The inference from these results is that the for- 
mation of nitrates and nitrites in the first experiment was due to 
organisms contained in the peat, which in the second and third experi- 
ments had been destroyed by the treatment with hot strong acid. 
Moreover, the bottles containing peat might be considered as excluded 
from light, since the mixture formed a thick dark-coloured mud, quite 
impervious to light. C. W. W. 


Action of Heat on Ammonium Selenate. By C. A. Camzron 
and EK. W. Davy (Chem. News, xxxviii, 133).—The ammonium selenate 
was prepared by saturating a dilute solution of selenic acid with am- 
monium carbonate and evaporating the solution to dryness, when, in 
spite of an excess of ammonium carbonate or ammonia, the residue 
possessed an acid reaction. The residue was repeatedly dissolved and 
evaporated with excess of the carbonate alkali, but nevertheless the 
residue in each case proved acid, showing that at 100°, or perhaps 
below, neutral ammonium selenate is partially decomposed with the 
formation of an acid selenate. On the temperature being raised to 
180° minute quantities of ammonia gas were evolved, which increased 
with the rise in temperature, an acid salt forming at the same time. 
At 250° the decomposition proceeded further, with separation of 
selenium and selenium dioxide, water and nitrogen being evolved; the 
two stages of the decompesition may be represented by the following 
equations :— 


(1) 4(NHL,),Se0, = 4(NH,)HSe0, + 4NH, 
(2) 4(NH,),HSeO, = Se + 38e0, + 10H,O + 2N;2. 


The correctness of these equations needs confirmation by actual 
results. The first stage is analogous to the decomposition of ammo- 
nium sulphate by heat; in the latter case, however, there is no decom- 
position analogous to the second stage. L. T. O'S. 


Reduction of Magnesium from its Oxide by Metallic Alu- 
minium, and production of Artificial Spinelle. By J. H. T. 
AuMANN (Chem. News, xxxviii, 108).—Mallet has shown that the 
oxides of barium, strontium, and calcium may be partially reduced 
by heating to a very high temperature with metallic aluminium, 
the reduced metals being volatilised; it therefore suggested itself to 
the author to try a like experiment with magnesium oxide. 25°46 
grams of pure and freshly ignited magnesia were packed in a 
crucible of hard carbon, imbedding in the centre a lump of aluminium 
representing 8°7 grams of pure metal. The whole of the aluminium, 
of the magnesia, and of the crucible were, after fusion, separately 
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treated with moderately strong, hot, hydrochloric acid, and the solutions 
filtered. The greyish residue left on the filters from the first two solu- 
tions was dried, ignited in a stream of oxygen to burn off some specks 
of carbon, and on being examined with the microscope was found to 
consist of minute, colourless, transparent crystals of two kinds: the 
one being thin elongated scales, consisting of pure alumina; the 
other regular octahedrons, which scratched glass readily, and on fusion 
with acid sodium sulphate yielded magnesia 28°99 per cent., alumina 
70°81 per cent., giving the ratio, MgO : Al,O; = 725 : 689; so that it 
was evident that these little crystals were artificial spinelle, MgAl,0,. 
D. B 


Production of Magnesium Nitride by Smothered Combus- 
tion of Magnesium in Air. By J. W. Matter (Chem. News, 
xxxviii, 39).—The existence of a nitride of magnesium was first 
noticed by Deville and Caron in connection with. the purification of 
the metal by distillation. Briegleb and Geuther afterwards obtained 
this compound by passing ammonia or nitrogen over strongly heated 
magnesium. The amorphous greenish-yellow mass produced had ap- 
proximately the composition Mg,;N,. The author has lately observed 
the formation of the same substance in large quantity in the simple 
combustion of magnesium with limited access of air. The chief part 
of the metal burned is, of course, converted into oxide, with produc- 
tion of a temperature high enough to induce the remainder, when the 
supply of oxygen is limited, to unite with nitrogen. 

The following three experiments show the largest absorption of 
nitrogen : 

Mg. converted 


into nitride 
Mg. used. NHs3 obtained. Equiv.Mg;N:. Equiv. Mg. per 100 pts. 
grms. grms. grms. grms. used. 
No.1... 2°635 0°292 0°859 0°618 23°5 
No. 2...  2°204 0°286 0°841 0°606 27°5 
No. 3... 3117 0°365 0°773 0°773 24°8 
D. B. 


Didymium and Lanthanum. By F. Frericus (Deut. Chem. 
Ges. Ber., xi, 1151).—A reply to Cleve’s attack on Frerichs and 
Smith’s paper on didymium and lanthanum. The author still main- 
tains his former statements with regard to the fluorides, borates, and 
cyanides of the two elements, the accuracy of which Cleve disputes 
(Ber., xi, 910). T. C 


Some presumably New Earths. By B. W. Gerianp (Chem. 
News, xxxviii, 186).—The author separated from a mineral consisting 
of vanadate of copper and lead, found in a vein of the keuper sand- 
stone, a group of oxides belonging to the rare earths, but possessing 
properties different from those already known. Their reactions are as 
follows :—Alkalis produce precipitates insoluble in excess of the re- 
agent, even in presence of ammonium salts. Alkaline carbonates 
produce precipitates soluble in excess of the reagent: the solution is 
partially re-precipitated by passing carbon dioxide through it, but the 
precipitate is redissolved by boiling: it consists of the earth and some 
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alkali; it fluxes at a red heat, but does not give the reactions for 
alumina. 

The pure salts are net precipitated by barium or calcium carbonate, 
but are mechanically carried down in presence of iron and alumina. 
The oxalates are insoluble in water, acetic acid, and dilute mineral 
acids, but are soluble in sodium carbonate and in strong mineral acids. 
They form compounds with potassium sulphate, which are sparingly 
soluble in a concentrated solution of that salt ; the more soluble portion 
shows the absorption spectrum of didymium more brightly than the 
less soluble, but neither gives the spectrum of erbium. The oxides 
obtained from the less soluble portion possess a leather-brown colour ; 
those from the more soluble portion, a light-brown colour. They have 
no alkaline reaction, but dissolve in acids with evolution of heat. 
With hydrochloric, chloric, perchloric, hydriodic, periodic, and hydro- 
fluoric acids, they form deliquescent salts soluble in water and alcohol : 
the sulphates, however, are less soluble, and crystallise well; they lose 
their water of crystallisation at 180°. L. T. O'S. 


Production of Ultramarines of different Metals. By pr For- 
CRAND and BaLuin (Bull. Soc. Chim. [2], xxx, 112).—By heating 
blue ultramarine in sealed tubes with a concentrated solution of silver 
nitrate at 120° for 15 hours, a dark-yellow silver ultramarine is pro- 
duved, containing 46°63 per cent. silver, exhibiting all the properties of 
an ultramarine, being insoluble in water and strong acids, and attacked 
by dilute acids with evolution of sulphuretted hydrogen and sulphur- 
ous acid. Heated with water at 100° it decomposes, forming a grey 
powder. 

The quantity of silver which this ultramarine contains corresponds 
with 15°68 per cent. sodium ; the original ultramarine contained about 
15 per cent. sodium. 

When it is heated with sodium chloride in aqueous solution in sealed 
tubes at 120°, or in an open flask, a maximum quantity of three- 
fourths of the silver is replaced by sodium; the other fourth cannot 
be thus replaced ; in fact blue ultramarine heated with water and silver 
chloride takes up silver, becoming green. 

By heating silver ultramarine with sodium chloride in the dry way 
at somewhat higher temperatures, the whole of the silver is replaced 
by sodium, but the ultramarine thus regenerated does not equal the 
original ultramarine in colour. This change is probably due to a 
loss of sulphur in the formation of the silver ultramarine ; sulphuric 
acid is in fact always found in the aqueous liquid accompanying its 
formation. 

If the whole process be repeated on an ultramarine thus regenerated, 
it is not possible to obtain anything but a green ultramarine, even 
after 50 hours’ heating. If the sodium chloride in the above experi- 
ment (in the dry way) be replaced by potassium chloride, and the 
temperature not allowed to exceed 4V0°, a potassium ultramarine is 
obtained as a bluish-green powder. Barium-ultramarine is yellowish- 
brown; zinc-ultramarine is violet, and magnesium-ultramarine is 
grey; they may be obtained by acting on the yellow silver ultramarine 
with the corresponding metallic chlorides. C. W. W. 
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On some Compounds analogous to Chrome-iron. By J. 
RisteR (Bull. Soc. Chim. [2], xxx, 110).—Gerber has prepared the 
chromites of calcium, barium, &c., by heating metallic chlorides with 
potassium dichromate. By employing potassium permanganate instead 
of dichromate, the corresponding manganites, R,Mn;0,,, may be ob- 
tained. 

Calcium manganite, CaMn;On, is black, crystalline, and very soluble 
in hot hydrochloric acid, less so in nitric acid. The barium salt isa 
dark olive-green powder containing crystalline scales, soluble in hydro- 
chloric acid, less so in nitric acid. The strontium salt is a black 
powder, less crystalline than the calcium salt, equally soluble in 
hydrochloric and nitric acids. The zinc salt is a dark reddish-brown 
powder, containing a large number of crystals. The lead salt is a dense 
black powder, distinctly crystalline, not attacked by strong acids, 
soluble in aqua-regia. Attempts to prepare the copper salt were not 
successful. C. W. W. 


Effect of intense Cold on Ferric Hydrate. By E. B. Suurt.e- 
wortH (Pharm. J. Trans. [3], ix, 148).—If moist ferric hydrate be 
exposed to a temperature of —23°5°, it is changed to a blackish-brown 
powder, which has lost the property of dissolving in citric acid. 
When heated, it loses 272 per cent. of its weight, and therefore ap- 
pears to be a hydrated oxide, intermediate between hydrated ferric 
oxide and certain varieties of brown iron ore. 

When a solution of dialysed iron is subjected to cold sufficient to 
produce complete congelation, the frozen mass on thawing deposits the 
iron oxide in reddish-brown scales. E. W. P. 


Ammonio-argentic Iodide. By M. Cargy LzEa (Amer. Jour. Sci. 
[3], xv, 379).—Silver iodide absorbs 3°6 per cent. of its weight of 
ammonia gas, forming a compound 2AgI.NH;. 

The well-known white compound of ammonia with silver iodide 
rapidly loses its ammonia by washing with water, or on exposure to 
the air. When exposed to light under ammonia, it first darkens and 
then bleaches again, the more rapidly as the ammonia can escape 
more easily, and not at all when the ammonia cannot escape. The 
ammonia at the same time takes up iodine in small quantity. When 
darkened silver iodide is left under ammonia in the dark for a day or 
two, it assumes a pink colour. 

Ammonio-argentic iodide thus passes, under the influence of light, 
from white to violet and then to black ; the black substance becomes 
brown when washed with water; and the brown substance, exposed 
under ammonia, becomes yellow in the light, and pink in the ~~ 

. C. W. W. 


On Silver Arsenite insoluble in Aqueous Ammonia. By J. 
R. Santos (Chem. News, xxxviii, 94).—In the text-books, it is usually 
stated that the light-yellow precipitate of silver arsenite is soluble in 
excess of ammonia. Having noticed that the yellow precipitate 
obtained by mixing solutions of silver nitrate and sodium arsenite, if 
washed several times by decantation, did not dissolve (at any rate com- 
pletely) in aqueous ammonia, but assumed a well-marked crystalline 
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character and a darker yellow colour, the author investigated this 
subject more fully, his results being as follows:—The normal tribasic 
arsenite of silver is not, ag such, soluble in ammonia, but becomes 
readily soluble in presence of alkaline nitrates; it is slowly and im- 
perfectly decomposed by the continued action of ammonia, forming 
perhaps a silver ammonium salt. A silver arsenite containing in com- 
bination or admixture a larger proportion of arsenic than that of the 
tribasic salt is at once soluble in ammonia by itself, a corresponding 
difference of solubility in acetic acid being, under these conditions, 
observable in each case. D. B. 


Specific Gravity of the Vapours of the Chlorides of Lead 
and Thallium. By H.E. Roscos (Deut. Chem. Ges. Ber., xi, 1196— 
1197).—The substance, the vapour-density of which was required, 
was placed in a glazed porcelain globe with a long neck and of known 
volume, and exposed to a bright red heat in a muffle furnace. The 
temperature of the globe was determined by the method of specific 
heat, a large piece of platinum being employed for the purpose, and 
the result checked by the simultaneous determination of the vapour- 
density of mercury under the same conditions. The globe was loosely 
closed with an earthenware stopper and allowed to remain in the 
furnace until the evolution of vapour ceased, when it was quickly 
removed and the temperature determined as described. The residue 
remaining in the globe was afterwards estimated by the ordinary 
methods. In this manner the following results were obtained for 
thallium chloride and lead chloride :— 


Thallium chloride. Lead chloride. 
A. c A. 


Spec. grav. of 
Tempera- vapour 
ture. (air = 1). 
1046° 9°12 
1089 9°72 
1077 9°51 
1070 9°64 


= 
Spec. grav. of 


Calculated for TIC] = 8°49 Calculated for PbCl,= 9°62. 


These results prove that the molecular weights of the chlorides of 
lead and thallium in the state of vapour are 277 and 238 respectively, 
and the corresponding formule PbCl, and TICI. 7. & 


Alloys of Gold and Mercury. By M. Kasanrserr (Bull. Soc. 
Chim. [2], xxx, 20).—The liquid amalgams obtained by squeezing 
alloys of gold and mercury through chamois-leather always contain 
(at the ordinary temperature) 0°126 per cent. of go'd. At 0° the pro- 
portion is‘]10 per cent. gold; at 20°, 126 per cent.; and at 100°, 
650 per cent.; these amalgams, therefore, behave like aqueous solu- 
tions, When glass capillary tubes are used instead of chamois-leather 
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for the separation of the liquid amalgam, no relation can be discovered 
between the diameter of the tube and the percentage of gold. 

The residual alloys left after the action of nitric acid on solid or 
liquid gold-amalgams are not homogeneous, which proves that there 
probably exist definite compounds of gold and mercury dissolved in 
excess of mercury, just as in aqueous solutions definite hydrates are 
mixed with excess of water. C. W. W. 


Artificial Crystals of Gold, and Gold-amalgam. By A. H. 
CuesteR. (Amer. Jour. Sci. [3], xvi, 29).—Well-defined octohedral 
faces may occasionally be observed on bars of very pure gold, some- 
times slightly raised above the general surface and attaining half an 
inch in length. Gold precipitated by the battery (for dental purposes) 
assumes the form of fern-leaves, the angles of the branches of which 
are constant on one side of the same leaf, but vary very much in 
different specimens and on the two sides of the same specimen. The 
smallest angle observed was 30° 36’, and the highest 80° 30’; the 
greatest angle formed between the two sets of branches was 122° 36’. 
These crystals do not show distinct faces even under a magnifying 
power of 300 diameters. 

When a film of amalgam is formed on the surface of pure gold, and 
the mercury then driven off by a gentle heat, crystals may be occa- 
sionally observed ; if nitric acid be used to dissolve the mercury, dis- 
tinct crystals may easily be obtained. They are hexagonal prisms, the 
angle being 119° 53'; they sometimes consist of only the basal termi- 
nation, and are occasionally hollow. C. W. W. 


Weldon’s Process for the Recovery of Manganese. (Ding. 
polyt. J., cexxix, 51—54).—This paper does not give any important 
improvements in the Weldon process; however, a description of this 
method is given which is well arranged, and therefore worthy of 
notice. Lamy (Bull. Soc. d’Enc., 1877 [iv], 428) states that in the 
preparation of chlorine from manganese dioxide and hydrochloric 
acid at a temperature lower than 100°, one-half of the chlorine present 
in the acid remains in the decomposing vessels in the form of man- 
ganous chloride. This residue contains, besides the manganese used, 
from 8 to 15 per cent. of undecomposed hydrochloric acid, a con- 
siderable quantity of iron, and other admixtures present in manganese 
dioxide. 

Weldon’s process depends on the fact, that manganous oxide is con- 
verted into manganese peroxide by the double action of an excess of 
lime and a stream of air at 55°. By exposing manganous oxide to air 
alone, the latter is only converted into manganic oxide. This change 
may be explained also by assuming that one-half of the protoxide is 
converted into the peroxide, forming a salt with the former, in which 
the peroxide plays the part of ar acid (Mn,0O; = MnO.MnO,). How- 
ever, by oxidising manganous oxide in presence of a corresponding 
quantity of lime, partly in suspension, partly dissolved in calcium 
chloride, a complete formation of peroxide is obtained, a compound of 
the formula, CaO0.MnO,, being formed. For the preparation of chlorine, 
it would be of no consequence to produce either MnO.MnO, or 
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CaO.MnO:, both compounds requiring the same quantity of hydro- 
chloric acid. However, by the formation of the latter compound, 
much time is saved, CaO.MnO, requiring only one-tenth of that 
needed by the former. In the reaction, this calcium manganite forms 
an intermediate body, which is converted into calcium dimanganite 
(H,0.CaO + 2Mn0O,); the latter, with the same quantity of hydro- 
chloric acid, gives more chlorine. By treating calcium manganite with 
manganous chloride, according to the equation : 


I. 2(CaOMn0,) + MnCl, + H.O = H,0Ca02Mn0, a CaCl. a MnO, 


one-half of its contents of lime only is used for the formation of cal- 
cium chloride. On this fact depends the formation of the biman-. 
ganite in the process. By introducing air into the mixture (I), the 
other half of the protoxide is converted into the peroxide. According 
to the equation MnCl, + 2CaO + O = CaCl, + CaOMn0., 1 equivalent 
of manganous oxide requires 1 equivalent of lime, in which case the 
recovery of manganese is complete. Since crystalline compounds are 
formed in the apparatus by the application of the above proportions, 
which render the working impracticable, and often convert the mix- 
ture into a solid mass, Weldon reduced the quantity of lime to 
0°6 equivalent. Although the recovered product showed a smaller 
yield (79 per cent.), this was compensated by the smaller quantity of 
hydrochloric acid required for saturating the bases. 

By starting with a mixture consisting of manganese peroxide and 
manganous oxide, calcium chloride, and water, we obtain the following 
reactions :—100MnCl + 160CaO are brought into the oxidising appa- 
ratus, besides water and more or less calcium chloride. These give: 
100MnO + 60CaO + 100CaCl. By passing air into this mixture, we have 
100MnO + 60CaO + 860 = 86MnO, + 14MnO + 60Ca0 (according 
to analysis). The second part of the equation may be written thus :— 


II. 48(CaO.MnO,) + 14(MnO.MnO,) +12(Ca0.2Mn0,), or 
III. 86MnO, + 60CaO + 14Mn0. 


By adding 24MnCl,(residual lyes), we obtain from 48(CaO.MnO,.) + 
24MnCl. = 24(CaO.2Mn0.) + 24MnO + 24CaCl. By introducing 
air and absorbing 120, we obtain from 24MnO yet 12(MnO.Mn0,), 
and the mixture (II) gives :— 


36(Ca0,2Mn0;) + 26(MnO.MnO,) + 24CaCl,, or 
IV. 98MnO, + 36CaO + 26MnO + 24CaCl,. 


From IV it is seen that 124 manganous oxide give 98 peroxide, i.e., 
79 per cent.; together 60CaO and MnO, or 50 per cent. 

Before the addition of the residual lyes, we had, according to 
equation (II), 86 per cent. of peroxide, the decrease taken place 
being therefore 7 per cent.; and the quantity of lime and manganous 
oxide together amounted to 74 per cent., showing a decrease of 24 per 
cent. 

The loss in working amounts to 5 per cent. of manganese on the 
total quantity present, which is due to the fact that sulphuric acid is 
present in commercial hydrochloric acid. This loss may be reduced 
to 2°5 per cent. by washing the gypsum precipitate in filter presses. 

D. B. 
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Mineralogical Chemistry. 


The Chemical Character of Silaonite from Guanajuato, 
Mexico. By H. D. Brunso(Chem. News, xxxviii, 109).—V. Fernandez 
and S. Navia described in La Republica, 1873, as a new species a 
selenide of bismuth found with guanajuatite in the mine of Santa 
Catarina, and on the basis of an incomplete analysis of confessedly 
impure material attributed to it the formula Bi;Se. The improbability 
of this formula suggests itself at once, since it assumes the presence 
of an odd number of perissad atoms. An authentic specimen of the 
so-called silaonite having been procured, the author examined it with 
a view to ascertain whether it contains any free metallic bismuth in 
admixture or not. Analysis showed that bismuth was present in a 
free state, which seems therefore sufficient reason to believe that this 
species is but a mixture, and not a distinct mineral. The surplus 
bismuth is chiefly present as native metal, but also as carbonate and 
hydrate. D. B. 


Action of Iodine, &c., on Natural Sulphides. By H. C. 
Boston (Chem. News, xxxviii, 168—170).—The author has studied 
the action of iodine on the following minerals, when finely powdered, 
and in presence of water. They were mixed together and allowed to 
stand for some hours in the cold, the action noted, the mixture boiled, 
and the action again recorded. The following are the results :— 

Stibnite, strongly attacked ; the solution, which has a brown colour, 
contains sulphuric acid and antimony. 

Molybdenite not attacked, even when boiled. 

Argentite, in the cold, yields a red solution and yellowish-white pre- 
cipitate ; excess of iodine completely decomposes the mineral. 

Galenite is decomposed in the cold with the formation of lead iodide ; 
heat increases the action. 

Bornite in the cold yields a brown-red solution; cuprous iodide 
formed; decomposition increased by heat. 

Sphalerite: crystalline precipitate and dark-red solution in the cold ; 
heat completes the decomposition. 

Chalcocite is strongly attacked with excess of iodine; red solution 
formed ; heat increases the action; very little cuprous iodide formed. 

Cinnabar is attacked in the cold; iodide of mercury formed on 
heating. 

Pyrrhotite is attacked in the cold ; solution becomes dark on heating. 

Pyrite is only incompletely decomposed even on heating. H. Wurtz 
(Am. J. Sci. [2], xxvi, 190) states that pyrite is not decomposed by 
iodine solution, only a small quantity of iron separating out. 

Niccolite is strongly attacked in the cold, forming a green solution, 
which changes to brown on heating with excess of iodine. 

Smaltite is attacked in the cold; heat increases the action and pro- 
duces a red solution. 

Chalcopyrite: deep-red solution in the cold; action increased by heat ; 
no precipitate formed. 
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Tetrahedrite, ullmanitite, and arsenopyrite behave like chalco- 

rite. 
invade gives a deep-red solution in the cold. On heating, a pre- 
cipitate of lead and cuprous iodide is formed. 

Beside the above sulphides, the action of iodine on the following 
minerals was studied :— 

Limonite, hematite, magnetite, the manganese oxides, pyromorphite, 
and calamine are not attacked even on boiling. Cuprite is decom- 
posed in the cold, forming a bright-green precipitate of CulO,(?). 
Brucite, calcite, and natrolite are decomposed on heating. <Anglesite, 
cerussite, and vivianite are feebly attacked in the cold, but strongly on 
heating. 

The author has also studied the action of potassium iodide and 
citric acid on the following natural sulphides and other minerals. 

Stibnite, argentite, sphalerite, chalcocite, bornite, and ullmannite are 
decomposed in the cold, with liberation of sulphuretted hydrogen ; 
heat increases the action. In the case of galena, lead iodide is formed 
in yellow crystalline plates, sulphuretted hydrogen being evolved. A 
similar action occurs with cinnabar, mercuric iodide being formed. 

Arsenopyrite is decomposed in the cold without evolution of sul- 
phuretted hydrogen; heat increases the action. 

Pyrrhotite, chalcopyrite, and bowrnonite evolve sulphuretted hydrogen 
only on heating. 

Pyrite, niccolite, and smaltite are strongly attacked when boiled, 
but evolve no sulphuretted hydrogen. 

Tetrahedrite is slightly attacked in the cold; the action is increased 
by heat. 

Molybenite is not acted on. 

Similar results were obtained by substituting tartaric or oxalic 
acid for citric acid. Cinnabar, when treated with oxalic acid and 
potassium iodide, is rapidly decomposed in the cold, and also on 
heating, when the solution cools, acid potassium oxalate, and mer- 
curic iodide crystallise out. The reaction is probably expressed as 
follows :— 


2H.C.0, + HgS + 2KI = 2KHC,.O, + Hel, + H.S. 


Magnetite is acted on by a mixture of potassium iodide and citric 
acid. 

Franklinite and hematite are feebly attacked in the cold; more 
strongly on heating. Chromite not attacked. 

The oxides of manganese yield deep-brown solutions. 

Anglesite and pyromorphite are decomposed in the cold, with forma- 
tion of lead iodide. 

Cuprite in the cold gives a yellowish-white precipitate and a colour- 
less solution; the latter is blue, if heat is applied at the beginning. 

The action of citric acid and potassium bromide on the minerals 
was also studied. The bromide, however, not being decomposed so 
readily as the iodide, gave no characteristic reactions. Those minerals 
which yield to the action of the iodide only on heating resist that of 
the bromide altogether. L. T. O'S. 
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Friseite, a Mineral resembling Sternbergite. By C. Vrea 
(Jahrb. f. Min., 1878, 531).—This mineral occurs in the Joachimsthal 
on compact liver-pyrites, accompanied by pseudomorphs of argentiferous 
pyrites and dolomite. The crystals are orthorhombic. Observed 
faces: OP, Po, 3Po,4P20. They are always in the form of thick 
tablets, the basal face predominating. Twins occur, as in stern- 
bergite, according to oP. Cleavage basal, very distinct. Hardness = 2. 
Sp. gr. = 4°217—4-220. Colour dark pinchbeck-brown. Before the 
blowpipe, the mineral behaves like sternbergite. Chemical composition, 
according to K. Preis, 37°59 per cent. S, 29°25 Ag, 33°16 Fe = 100. 
Hence the formula, AgeFe,3S2.. H. W. 


Baryto-caleite from Langban. By A. Ssécren (Jahrb. f. Min., 
1878, 527).—This mineral occurs in spathose and granular masses, 
sometimes also in distinct crystals (}— 1 centimeter in size), accom- 
panied by hausmannite and hedyphanite. In a thin section, the 
baryto-calcite appeared tolerably pure, containing only small quan- 
tities of hedyphanite and scheelite. Sp. gr. = 3°46 (Lundstrém). 
Two analyses by C. H. Lundstrém gave :— 


BaO. CaO. MgO. FeO. MnO. CO.. 
Spathic.... 50°39 1764 040 042 0:24 29°32 
Granular .. 4413 1819 251 O18 41:12 30°40 


Insoluble. PbO. As,O;. 
Spathic .... 0°70 0°37 _ = 
Granular.... 2°00* 1°39 trace = 
H. W. 


Occurrence of Berzeliite and Karyinite. By A. Sjécren 
(Jahrb. f. Min., 1878, 327).—The author examined thin sections of 
these two minerals from the dolomitic limestones near Langban. The 
berzeliite is white and isotropic, whereas the karyinite—so called from 
its light nut-brown colour—appears light yellow and anisotropic. In 
six thin sections examined, the karyinite was surrounded by a band of 
berzeliite more or less broad; so that, according to Sjégren, berzeliite 
is to be regarded as an altered karyinite, the lead and manganese 
having been removed, while the arsenates of calcium and magnesium 
have remained. H. W. 


Cerussite from Rodna in Transylvania. By C. Versa (Jahrb. 
f. Min., 1878, 532):—The cerussite of Rodna has hitherto been known 
only in small milk-white prisms. _Vrba has observed the following 
forms: oP, wPa, 2Po, 1Po, Po, 2Po0, oP3, P. The crystals, 
which have a strong lustre, are always formed in twins or drillings, 
according to oP. The twin-formation is several times repeated, so 
that smaller crystals are often implanted on the principal individuals. 
The crystals are mostly prismatically elongated in the horizontal 
direction, less frequently tabular, parallel to the brachypinacoid. The 
dome-faces are always striated parallel to their combination-edges. 
The prismatic and pyramidal faces are always smooth and shining. A 


* Chiefly barium sulphate. 
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peculiarity of the Rodna cerussites consists in their unmistakeable 
hemimorphous development, the faces of the brachypinacoid and 
those of $Poo being greatly developed on one side and narrow on the 
other. The faces P o and 2Poo occur for the most part only on the 
side which is distinguished by the greater development of the 
brachypinacoid. H. W. 


Efflorescence of Glauber Salt at Klausenburg. By A. Kocu 
(Jahrb. f. Min., 1878, 529).—On various places, mostly on bare de- 
clivities and in hollows, even on the banks and on the boulders of the 
Kajanta Bach in Transylvania, there occurs a white saline efflorescence, 
which, on recrystallisation, yields beautiful many-faced crystals ex- 
hibiting the known forms of Glauber salt. Chemical analysis also 
showed that it is an impure sodium sulphate. The quantity in which 
it occurs is remarkable. The materials for its formation are furnished 
by the underlying rock, which is a saliferous clay identical with that 
of the Transylvanian salt-beds, and by the finely-divided iron pyrites 
diffused through it. H. W. 


On a Glassy Mineral which forms on the Rocks of the 
Mediterranean Coasts. By S. Cioez (Jahrb. f. Min., 1878, 530). 
—At the meeting of the Geological Society of Nizza, there were ex- 
hibited fine specimens of a dolomitic limestone, covered more or less 
thickly with a black varnish-like coating, exhibiting batryoidal forms. 
This substance, found chiefly in the neighbourhood of Cape Ferrat, 
gave by analysis : — 

Organic 
CaCO;. MgCO;.  F,03. SiO,. NaCl. matter. Water. 
09180 0:0090 0:0025 0:0122 0:0049 0:0071 0°0456 = 0°9993. 


It is doubtless produced by the action of the sea-waves on the lime- 
stone rocks of the locality. ; H. W. 


Adamine Crystals from Laurium. By H. Lasprrres (Jahrb. 
Jf. Min., 1878, 532).—The crystals of adamine occur in two types, the 
first esihiting chiefly the faces oP, Poo, oP2, and wPo ; these 
crystals are striated parallel to the ‘macrodiagonal, and colourless. 
The crystals of the second type are more prismatic, and have a some- 
what larger number of faces, the principal forms being oP, oP2, 
2Pco, Poo, and 0P. They have a fine emerald-green colour, arising 
from a not inconsiderable amount of copper. The principal angles, 
determined by measurement and calculation, are oP = 90° 14’ 18” ; 
- Po = 108° 26’ 56"; Po = 71° 19' 22”. 

The two types of adamine from Laurium cannot be referred crys- 
tallographically one to the other. Whether this diversity arises from 
a difference of chemical constitation is a point which remains to be 
investigated ; the same remark applies also to the difference between 
the angles of the Laurium crystals and those of Chanarcillo, which 
were measured by Des Cloizeaux. H. W. 
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Composition of Aeschynite and Samarskite. By C. Ram- 
MELSBERG (Jahrb. f. Min., 1878, 529).—1. Aeschynite, sp. gr. 5°16, 
gave by analysis :— 

Nb,0;. TiO, ThOs. Ce;05,[a,03,Di,0;. Y.03,Er,05. Fe:0;. CaO. 
32°51 21:20 17°55 19°41 3°10 3°71 2°50=99°98 


Hence the formula R,Nb,(Ti,Th),0.4, or else R3Nb;(Ti,Th).Ox0. 

2. Samarskite, (a.) from Miask, sp. gr. = 5°672; (b.) from Mitchell 
County, North Carolina, sp. gr. = 5°839. In neither case could 
Rammelsberg detect the presence of acids of zirconium or thorium, 
which, according to some authorities, exist in this mineral :— 


8 nO». TiO,. SiOz. Ta,O;. Nb.O;. Y,03. Er,03. 
a. 0°22 1:08: _ _ 55°34 8°80 3°82 


Oe,03(Di). Fe,03(Mn). UO. 
4°33 14°30 11°94 = 99°83. 


TiOs. SiO,. Ta,O;. Nb,O;. Y,03. Er,O3. 
— 0°56 14°36 41°07 610 10°80 
Ce,03(Di). Fe,03(Mn). U0s. 
2°37 14°61 10°90 = 100°93. 


The mineral therefore consists essentially of a heminiobate (tan- 
talate) isomorphously mixed with a uranate; and as U: (Nb,Ta) = 


1:10 nearly, the formula of samarskite is i? \ , or, 


8(2R,05.3Nb,0;) + 2R,03.5U0, [R = Y, Er, Ce(Di), Fe(Mn)]. 
H. W. 


Rutile from Modriach. By V. Hanset (Jahrb. f. Min., 1878, 
528).—In the gneiss near Madriach, to the west of Sigis in Styria, 
especially in the quartz-masses of the gneiss, rutile occurs embedded in 
separate crystals, remarkable both for their size and for their develop- 
ment. They are from 1 c.m. long and 14 thick to 24 cm. long and 
2 ¢.m. thick. Most of them are fully developed at both ends, and the 
faces are often coated with mica. Most of the crystals exhibit the 
faces oP, aoPo, P, and Poo, sometimes also P3, 2P3 and oP3. 
The ooP-faces usually exhibit vertical striation. Sometimes the 
crystals acquire a thick tabular habit by predominance of two parallel 
prismatic faces, ora monoclinic habit by predominance of the pyramidal 
faces. 

Hansel mentions, also, another locality of rutile, viz., Bruck an der 
Mur in Styria, where there has been found a large crystal 33 c.m. long 
and 3 c.m. thick, exhibiting the combination oP. oPa.P. Po. Like 
the rutiles of Modriach, it is coated with thin layers of mica, and hence 
has a yellowish tinge. H. W. 


Quartz-crystals from Kremnitzka.—Crystallographic Ob- 
servations on the Copper of Lake Superior.—Unusual and 
Anomalous Faces on Garnet from the Pfitschthal in Tyrol. 
By G. vom Ratu (Jahrb. f. Min., 1878, 528, 530, 531). 
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Optical Character of Tridymite from the Euganean Hills. 
By M. ScuusterR (Jahrb. f. Min., 1878, 533).—The tridymites exa- 
mined are found on Monte Gioino, near Teolo, and near Zovon, in 
cavities of an oligoclase trachyte. They are small crystals of the 
known forms, mostly united in twins, drillings, and tetralings. Optical 
examination—which must be made on extremely thin plates—showed 
that tridymites viewed in polarised light appear as combinations of a 
number of individuals arranged as twins. One of the prepared plates, exa- 
mined in a Norremberg’s polarising microscope, showed very distinctly 
the first coloured ring of an axial system, whence it may be inferred that 
tridymite belongs either to the monoclinic or to the triclinic system. 
Moreover, the optical principal sections of tridymite are not parallel 
to either of the external faces. For the two principal sections visible 
at the end-face, this result follows from the measurements; but the 
third principal section is also inclined to the same edge, and on one of 
the very narrow prism-faces the angle between principal section and 
edge was found to be about 10°. From these observations it follows 
that tridymite belongs to the triclinic system, and that it is only in 
consequence of the oft-repeated twin-formation that forms are produced 
which, in their outlines, as well as in their angles, approximate closely 
to those of the hexagonal system. The tridymites of Pachuca and of 
Gereczes, in Transylvania, exhibit in polarised light appearances which 
lead to the inference that they are similar in structure to those of the 
Enganean Hills. H. W. 


Analysis of Tabasheer from Sumatra. By J. H.S. Aumann 
(Chem. News, xxxviii, 108).—A specimen of tabasheer from Palembang, 
in Sumatra, presented the appearance of irregularly shaped fragments, 
from the size of a pea to that of half a walnut, generally bluish-white 
in colour, some bits dark, smoke-grey, or brownish; easily broken 
between the fingers ; finely porous, and strongly adherent to the tongue. 
Sp. gr. in mass, including air in the pores, equals about 0°5; after 
pulverisation and boiling in water to expel air, it equals 1°96. Some 
of the whitest pieces picked out yielded on analysis :— 


Si0,. Fe,03. CaO. Na,O. K,0. NH. 
94°196 0°098 0°125 0°596 0-016 distinct traces 
Org. matter. H,0. 
0-221 4057 = 99°309 p. c. 


This analysis, compared with that by Rost van Tonningen of 
tabasheer from Java, represents less water and greater freedom from 
any other constituents than silica and water. The difference as regards 
the quantity of alkaline metals present is very marked. He found :— 


SiO,. Fe,Q3. CaO. K,O. Org. matter. H,O. 
86°387 0°424 0:244 4806 0°507 7°632 = 100-00 p.e. 
D. B. 


The Apophyllite of the Radauthal. By O. Lipgckz (Jalrb. 
_J. Min., 1878, 527).—The gabbro of the Radauthal in the Hartz is 
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intersected by veins of quartz, in the cavities of which, partly on 
quartz-erystals, partly on cockscomb-shaped aggregates of prehnite, 
are implanted small crystals of apophyllite, exhibiting the combination 
P. wPo, also often with OP and a ditetragonal prism. The diameter 
of these crystals is 0'5—1 mm., in the direction of the principal axis, 
and 0:°3—0°5 mm. in the direction of the secondary axis. They are 
mostly white, and have a rough surface. Out of about 100 specimens 
only 10 could be selected which seemed likely to yield exact measure- 
ments. These gave :—Axial ratio a: c = 1:12138; angle of the terminal 
edges of P = 104° 41’; of the lateral edges = 119° 33'; 0P: P= 
120° 13’. It is well known that apophyllite crystals from different 
localities exhibit variations in the magnitude of their angles; such 
variations, moreover, occur in crystals from one and the same locality. 
According to Liidebeck, the pyramidal angles in five crystals from the 
Radauthal differed among themselves by a quarter of a “——. 


Analysis of Precious Garnet from the Cape of Good Hope. By 
C. Knap, Jun. (Chem. News, xxxviii, 199).—These fragments presented 
themselves of fine deep-red colour, clear, and for the most part free 
from flaws; of an average size, not exceeding about 0-2 or 0°3 gram in 
weight ; irregular in shape, sometimes exhibiting water-worn, rounded 
surfaces; very rarely any distinguishable crystal faces; for the most 
part splintery and econchoidal surfaces of fracture. Sp. gr. 3°86. 
Analysis gave :— 


SiO, Al,03; FeO; FeO. MnO. MgO. (a0. 
39°06 21:02 269 1870 058 12°09 5:02 = 99°16 p.c. 


This gives the ratio M’’O : R,’”’0, : SiO, = 660 : 221 : 651, and the 
usual orthosilicate formula M,’’R.’”’Si,O,2. D. B. 


On Lettsomite, and the Hypersthene and Labradorite of the 
Hyperite of Aveyron. By F. Pisani (Compt. rend., lxxxvi, 1418— 
1420).—Lettsomite.—This mineral was found as a thin covering of 
radiating capillary crystals upon the surface of other minerals in the 
Garonne mine of the Department of Var. Analysis gave numbers 
closely agreeing with those obtained by Percy from the lettsomite of 
Bannat. The author considers that lettsomite should rank asa distinct 
mineral species, on account of its fibrous structure, and the close 
resemblance in composition shown by samples collected from widely 
separated localities. Other minerals analysed by the author, which 
more or less resembled woodwardite, and also the luysite described by 
Collins, are considered to be mixtures undeserving the names of sepa- 
rate species. 

Hypersthene.—This was contained in large quantity in hyperite from 
a nonspecified French locality ; the author undertook a complete analysis 
because hypersthene is not a mineral of common occurrence in Europe, 
and in France has been found only in small crystals in the Capucin 
Rock on Mont Dore. A fragment from Arvien in Aveyron yielded the 
same density as the sample examined by the author, and was un- 
doubtedly the same substance. The author gives the details of the 
crystallographic and analytical examination of this hypersthene; it 
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was somewhat less rich in iron than a Norwegian sample analysed by 
him some years since. The results yielded by an analysis of the 
labradorite which accompanied the hypersthene are also given by the 
author. F. C. 


Examination of the Products of Weathering of Allanite. 
By J. R. Santos (Chem. News, xxxviii, 95).—The allanite found in 
large quantity in Amherst Co., Virginia, occurs for the most part in 
detached lumps, from a few ounces to three or four pounds in 
weight, showing rough crystalline faces as well as fractured surfaces, 
and often coated with a crust (the result of weathering), varying 
from a mere film to a fifth of an inch in thickness. It seemed a 
matter of interest to examine this crust, in order to see how the 
mineral in question changes chemically, whilst disintegrating by partial 
exposure to atmospheric influence in contact with decomposing fel- 
spathic rocks. The crust where thickest was found to be composed of 
two layers, an outer one nearly white, and an inner one of brick-red 
colour; both were earthy and pulverulent in texture. The following 
analyses were obtained :— 


Crust. 


s —~ a Original 
Outer layer. Inner layer. mineral. 
er 21°37 8:05 31:23 
SE, ice chaean 20°66 16°83 16°45 
Ferric oxide........ 12°24 37°14 3°49 
Ferrous oxide ...... —— — 13°67 
a 21°90* 7°13* 11°24 
Lanthanum oxide .. — — } 9:90 
Didymium oo — 
ymiu - 
far “= — 1°65 
ee 1:95 0°94 0°24 
cc hieekeencaaie — —— 8:69 
Magnegin «2... 22520 — — 0°22 
_ 2 . 21°37 29°55 2°28 
99°49 © 99°64 99°06 


Hence it appears that calcium, magnesium, yttrium, and didymium 
have been entirely removed, the last-named so completely that no 
absorption-bands could be seen with the spectroscope in a strong 
solution contained in a cell 6 inches through ; lanthanum has almost 
disappeared ; the quantity of cerium has been somewhat reduced, and 
then relatively much increased by removal of other substances ; iron 
has been first peroxidised, and its relative amount largely increased 
by removal of other constituents, and has subsequently been itself 
in great part removed; alumina and glucina have resisted removal, 
and have therefore relatively accumulated ; much silica has been with- 
drawn, but the more rapid removal of iron in the outer layer has again 
led to an apparent increase; and water has largely increased by 


* Including a trace only of lanthanum oxide, obtainable by treatment with 
yellow mercuric oxide and potassium permanganate. 
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formation of ferric hydrate, diminishing again as this latter has been 
removed in the outer layer. D. B. 


The Felspar Pseudomorphs of the Wilhelmsleite, near 
Ilmenau. By C. Datmer (Jahrb. f. Min., 1878, 225—264).—The 
felspar pseudomorphs of this district are characterised by the fine 
development of the crystals, and by a smaller amount of alumina than 
other felspar pseudomorphs. They have previously been described 
(Pogg. Ann., xlix, 381), (Pseudomorphosen des Mineralreichs, LI 
Nachtrag, 201, Blum), (Lehrb. d. Chem. Geologie, 2nd edition, 1i, 428, 
G. Bischoff), (Zeitsch. d. Deutschen Geol. Ges., 1876, 22, Laufer), but 
mostly macroscopically ; the author therefore undertook a geognostic, 
chemical, macroscopical, and microscopical investigation of them, with 
the results given briefly as follows :— 

Geognostic Description of the Rock.—The crystals which are the sub- 
ject of this paper are found enclosed in a vein of quartz-porphyry, 
which penetrates the granite on the southern declivity of the Wil- 
helmsleite, near IImenau, lying between Manebach and Stiitzerbach. 
The crystals are found in large quantities amongst the rubbish of 
numerous old mines. The vein-rock varies considerably in character, 
as much in the number and size of the enclosures as in their colour, 
quartz and orthoclase crystals sometimes occurring in enormous 
quantities and of great size, at other times only a quartz grain here and 
there, with large isolated felspar crystals, and occasionally an entire 
absence of enclosures. Ail these varieties occur very near to one 
another, so that they appear to have been formed simultaneously. 
The porphyry occurs in two types, the first consisting of a light lilac- 
coloured ground-mass, penetrated by small dark-brown lamine, a 
great quantity of large quartz crystals exhibiting the complete 
pyramid, sometimes 7 mm. in size, and more or less decomposed fel- 
spar crystals, which attain occasionally a size of 2 to 3cm. The 
second type is cherry-red in colour, rough to the touch, and contains 
here and there quartz grains and large felspar crystals. No nests of 
kaolin were found in this rock, but some very fine branching clefts 
were observed (in some sections) filled with silica. A microscopical 
examination of the rock showed the ground-mass to be clouded and 
translucent, but this translucency was obscured by numerous enclosed 
“ferrite-grains.” The quartz sometimes exhibited crystalline out- 
lines, but generally consisted of irregular grains containing the usual 
enclosures. The felspar crystals were much decomposed. 

Macroscopical Description of the Pseudomorphs.—The crystals are of 
two types, those of the first being tabular, through the clinopinacoid, 
and mostly twins according to the Carlsbad law, those of the second 
type being rectangular, prismatic, and always single. Sometimes 
irregular intergrowths of two or more crystals occur, which are occa- 
sionally of the same type, and occasionally crystals of both types are 
intergrown, but there is no regularity in the growths, as the clino- 
diagonal axes of the two individuals do not intersect at a constant 
angle, but at varying angles, having occasionally even a parallel posi- 
tion. On breaking one of these crystals, it is at once evident that 
they are not of homogeneous composition, but consist of—(1) grey 
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shimmering lamine of calcium carbonate; (2) yellowish-brown iron 
ochre; (3) a white, non-cleavable, lustreless mass, apparently silica ; 
(4) a light-green substance, which is soft enough to be scratched by 
the finger-nail. : 

Microscopical Description.—Sections of the pseudomorphs made 
parallel to the clino-diagonal principal section were examined, and 
they exhibited the following features. A yellowish-brown network 
of iron-ochre penetrates the mass, the meshes being sometimes 
narrow and sometimes broad, often enclosing calcite, in which again is 
enclosed a dark iron compound, very probably formed simultaneously 
with the calcite. The yellow iron-ochre, on the other hand, appears 
to have been a later formation, and in some instances displaces the 
calcite substance. The felspathic substance of the original crystal is 
also much altered, the results of the decomposition being—(1) colour- 
less, porous silica, which exhibits occasionally intense and variegated 
colours; (2) a light-green, clouded, weakly shimmering substance ; 
(3) small green cubical or octohedral crystals. The separated silica 
penetrates the threads of the meshes already alluded to, sometimes 
completely displacing the iron-ochre ; it is never free from enclosures, 
and is always penetrated by numerous dark grains of ferrite. In con- 
junction with the silica, the light-green substance (No. 2) occurs in 
large round bottle-shaped masses and irregular angular grains, which 
sometimes enclose particles of silica. The small greenish crystals 
observed occur always in the amorphous green substance ; their size 
oscillates between ‘01 to ‘(02 mm., and on this account it was found 
quite impossible to determine their optical and other properties, more 
especially as thin sections of them were always accompanied by a film 
of the amorphous green substance. Colourless microlites were also 
observed. In one preparation the author observed a predominating 
whitish mass, which appeared to be filled with an extremely fine light- 
grey dust, enclosing specks here and there of separated silica. 

Chemical Examination—The author submitted the pseudomorphs 
to a careful quantitative analysis, having first obtained an average 
sample by taking a number of crystals in an equal state of decomposi- 
tion, and pulverising them. A weighed portion was treated with 
acetic acid, which dissolved out the calcium carbonate, the amount of 
which was ascertained. The insoluble residue from the acetic acid 
treatment was dried in a water-bath and weighed, then divided into 
three portions, and treated as follows :— 

(1.) A portion was boiled in hydrochloric acid, the resulting solution 
evaporated down to dryness, and the constituents determined (Fe,O,, 
Al,O;, Mn,O3;, MgO, K,0). The residue insoluble in the hydrochloric 
acid was then well boiled with a solution of sodium carbonate, and the 
amount of soluble silica determined. The insoluble residue remaining 
after the last-mentioned treatment was then well washed, dried, and 
treated with hydrofluoric acid, and its constituents determined (Fe,03, 
Al,O;, K,0, MgO, SiO2). 

(2.) A portion was sealed up in a glass tube with sulphuric acid, 
and heated up to 160°, the resulting solution made up to 100 c.c., and 
a portion taken for titration for ferrous oxide. The residue insoluble 
in sulphuric acid was boiled in sodium carbonate solution, and the 
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amount of soluble silica determined, the residue from this being then 
fused with sodium carbonate, and the constituents determined. 
(3.) A portion was ignited, and the loss in weight determined ; the 
residue was then fused with sodium carbonate and analysed as usual. 
As the result of the above processes, it was found that the pseudo- 
morphs consisted in 100 parts, of — 


53°28 insoluble in acetic acid 


45°72 soluble - », (CaCO;) 
0°54 Fe,0; 
99°54 


and the calculated percentage composition from the results of the 
analyses made was— 


CaCO; Fe,0; SiO.  Al,O3. Mn,O3. MgO. K,0. H.0. 
45°72 12°79 2895 572 086 O12 41838 355 =99°54. 


No ferrous oxide could be detected. 
The constitution of the pseudomorphous material was about— 


46 per cent. calcium carbonate 
13 . iron-ochre 

5 ,, of a silicate decomposible by hydrochloric acid 
10 re “ = sulphuric acid 
21 - free uncombined silica; 


and this agrees tolerably with the results of the microscpical examina- 
tion. The silicate soluble in sulphuric acid is, in the opinion of the 
author, the green amorphous mineral, which cannot be recognised as 
a definite mineral species, and the same may be said of the other 
silicate and the minute crystals above referred to. A similar examina- 
tion of the pseudomorphs, which consisted apparently of iron-ocbre, 
showed their composition to be two-thirds silicates and free silica, the re- 
maining third being iron-ochre, without a trace of calcium carbonate. 
The author endeavoured to ascertain the amount of the consti- 
tuents of the original felspar, which had been lost in the course of the 
pseudomorphous process. In order” to do this it is only necessary to 
know the capacity of the crystal, and the specific gravity of orthoclase 
(of which the specific gravity and chemical composition vary but 
little), when the absolute weight of the original orthoclase crystal and 
its single constituents can be easily calculated. By comparing this 
weight with the absolute weight of the orthoclase constituents still 
remaining in the pseudomorphs, the approximate loss is ascertained. 
It was found that the Meiersgrund pseudomorphs retained their 
original crystalline form well preserved, and were free from hollow 
spaces, so that no difficulty was experienced in the weighings. The 
specific gravity varied from 2°52 to 2°55, thus agreeing closely with 
that of pure orthoclase, whence the author concludes that these crys- 
tals weighed about the same as when fresh ; therefore the approximate 
loss of constituents is obtained by deducting the percentage amounts 
of the constituents, as found by analysis, still existing in the pseudo- 
morphs, from the percentage normal composition of orthoclase. This 
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method is not applicable, however, to the loosely aggregated pseudo- 
morphs free from calcium carbonate. Assuming the normal composi- 
tion of orthoclase to be as follows, viz. :— 


SiO. A105. K,0. 
65°2 18°1 16°7 = 100°0 


and comparing it with the analysis of the pseudomorphs given above, 
the approximate percentage loss in constituents is as follows :— 


Si0.. Al,O3, K,0. 
36 12 14 


Probable Causes of the peculiar Felspar Decomposition.—The decom- 
position of felspar crystals above described differs from the ordinary 
formation of kaolin from felspar, in the fact that a considerable 
amount of alumina has disappeared in the Meiersgrund crystals, whilst 
in the kaolin formation, the alumina remains almost without loss, and 
combined with a portion of the silica. A mechanical removal of sili- 
cate of alumina is improbable, owing to the entire absence of that sub- 
stance in the numerous small veins observed in the rocks already 
described, and the presence of silica alone in those veins. Probably 
water containing certain substances in solution brought about the 
changes observed on the crystals, as both calcium carbonate and ferric 
hydrate were found in them, and were undoubtedly introduced during 
the decomposition of the crystals. The author quotes several authori- 
ties, von Lasaulx (Zeitsch. d. deutsch. geol. Gesellsch, &c., 1873, 330), 
Cohen (Porphyre des Odenwaldes), &c., to show that a loss of alumina has 
taken place where calcium carbonate and ferric oxide or hydrate occur 
together in the pseudomorph. Streng (Jahrb. f. Min., 1860, 269), 
however, gives an analysis of a felspar from the grey porphyry of 
Elbingerode, in which there is 18 per cent. of calcium carbonate 
present, and no loss of alumina. Specimens of highly altered or de- 
composed felspar from the northern slope of the Wilhelmsleite 
analysed by the author, exhibited a loss of alumina, an entire absence 
of calcium carbonate, and the presence of a large amount of ferric 
oxide. In the pseudomorphous pinitoid after orthoclase, it is well 
known that a portion of the potash of the orthoclase has been dis- 
solved out and replaced by ferrous oxide and water, but that the amount 
of alumina still remains unaltered. The author undertook a series of 
experiments to ascertain the action of calcium and iron compounds 
upon silicates of alumina, in order to throw some light upon the mode 
of formation of the Wilhelmsleite pseudomorphs. Bischoff pointed 
out (Chem. Geol., i, 50) that calcium bicarbonate could be an active 
agent in the decomposition of minerals, only where a portion of its 
carbonic acid combined with the alkali of these minerals, thus giving 
rise to the formation of an insoluble calcium carbonate and a soluble 
alkaline carbonate, the latter being washed away, and leaving a 
hollow space in the original mineral. Bischoff states further, that by 
bringing acid ferrous carbonate and artificially prepared aluminium 
silicate together, a small quantity of ferric silicate was formed. The 
author treated finely powdered pure natrolite with a solution of ferrous 
sulphate for five days, and observed that the powder had assumed a 


952 ABSTRACTS OF CHEMICAL PAPERS. 


bluish-green colour, and on analysing it and the original pure natro- 
lite he obtained the following results, viz. :— 


SiOz. Al,03. FeO. Na,.O. H,O. 
Natrolite (pure) ...... 47°55 2660 — 1636 9:29 = 99°80 
» (treated with 
FeSO,) .... 47:02 2661 210 14:99 9:01=99°73. 


‘showing that a small quantity of soda has been replaced by ferrous 
oxide, whilst the amounts of alumina and silica remain unaltered. 
From this experiment, and the unaltered amount of alumina in the 

initoid pseudomorphs in presence of ferrous oxide, Dalmer con- 
cludes that Bischoff’s opinion (that the Meiersgrund .pseudomorphs 
owed their loss of alumina to the action of ferrous bicarbonate) is 
erroneous. On repeating an experiment of Bischoff’s (Chem. Geol., i, 
84) in a modified form, the author obtained results showing that 
under certain conditions ferric hydrate is capable of causing a partial 
decomposition of aluminium silicate, resulting in the formation of a 
basic aluminium silicate. Bischoff described the deposit of a spring 
in the island of Flores, which consisted of silicate of alnmina and iron, 
thus proving that the double silicate is soluble in water. Dalmer 
heated some finely-powdered scolezite in a flask with ferric chloride 
solution for some days, at a temperature of 80°C. A stiff reddish- 
brown mud deposited at the bottom of the flask, which on analysis was 
found to consist of 50°91 per cent. of silica and 48:03 per cent. of 
ferric oxide, whilst in the solution filtered off from this deposit, there 
was a considerable amount of alumina and calcium oxide. This 
experiment was repeated upon natrolite and analcime, with a similar 
result, from which it appears that when combined with chlorine, iron 
is capable of displacing silica and alumina in their combinations, and 
replacing them in equivalent amounts. This fact is proved in the case 
of natural minerals, such as the dark-green mesotype of Brevig 
(Bergmann, Pogg. Ann., 84, 491), and the scapolites of Arendal (vom 
Rath). 

The author concludes by expressing an opinion that ferric hydrate 
exerted an action upon the aluminium silicate of the original crystal 
by mechanical contact with it, an opinion which is somewhat con- 
tirmed by the yellow colour of the silica particles in contact with the 
iron-ochre flecks observed in the microscopical examination of thin 
sections of the pseudomorphs. The experiment made by the author, 
which has already been alluded to as a modification of one of Bis- 
choff’s, appears to strengthen this view. Whether the iron which is 
dissolved in this experiment is actually combined with the silica and 
alumina or not is still doubtful. The ferric hydrate found in the 
pseudomorphs very probably owes its origin to the oxidation of an 
aqueous solution of acid ferrous carbonate. C. A. B. 


Chemical Researches on the Minerals and Rocks of the 
Island of Vulcano. By A. Cossa (Gazzetta chimica italiana, 1678, 
235—246).—I. Potassiwm-alum containing the Alums of Thallium, 
Cesium, and Rubidium.—The author, in 1873, detected by spectro- 
scopic observation, the presence of thallium in a sample of potassium- 
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alum from Vulcano (Lipari Isles), and in 1877 he showed that this 
alum contains small quantities of the alums of cesium and rubidium. 
A sample of commercial alum from the Vulcano works was found to 
contain these two metals in quantity sufficient to render their presence 
visible, without the aid of the spectroscope, by the mere colour which 
the salt imparted to flame. 

The principal deposits of alum in Vulcano are found in the caves of 
the Faraglione and in the great crater. The Faraglione, also called 
‘Rocca dell alume,” is a mass of trachytic rock—decomposed for the 
most part by sulphuric acid—situated at the southern extremity of the 
narrow isthmus which joins Vulcanello to Vulcano, and stretching 
laterally towards the sea. The potassium-alum in its cavities is inti- 
mately mixed with aluminium sulphate, gypsum, and sal-ammoniac. 
In the inner northern wall of the crater of Vulcano there is a rather 
extensive space called “la Schicciola,” formed of a white compact 
rock to which the potassium-alum adheres in layers of various thick- 
ness. From several places in this rock there drips a liquid having a 
strong acid reaction, and dense enough in some parts to form stalac- 
tites with concentric zones. In other parts of the same locality, the 
liquid which drops from the fissures of the rock contains—in addition 
to potassium-alum—aluminium sulphate and sodium-alum, which, 
being much more soluble than the potassium-alum, separate from the 
latter, and collect at the base of the rock in a crystalline mass of very 
slender needles, forming the outermost layer of the crystalline matter 
which adheres to the rock. These more soluble salts exhibit here and 
there a faint yellow tint due to iron-compounds, or a green tint arising 
from copper. A specimen examined by the blowpipe gave the reac- 
tion of cobalt, the presence of which was confirmed by testing in the 
wet way. 

The alum of la Schicciola, as it comes from the rock, gives a scarcely 
perceptible indication of the presence of thallium, even when ex- 
amined with a good spectroscope, the sodium salt with which it is 
contaminated interfering with the development of the lines which are 
characteristic of the other metals; but the less soluble salts, when 
purified by repeated crystallisation, show distinctly, not only the 
single green line of thallium, but also the lines « and 8 of cesium and 
rubidium. 

The alum obtained from different parts of la Schicciola contains 
various quantities of cesium and rubidium. The exact amounts have 
not yet been determined, on account of the difficulty of separating 
these two metals from potassium, and the still greater difficulty of 
separating them one from the other. The author is, however, of 
opinion that, with the exception of pollux, a mineral found in ex- 
tremely small quantities on the island of Elba, the alum of Vulcano is 
the richest known source of cesium and rubidium. 

The separation of cesium from rubidium is most completely effected 
by Godeffroy’s method of precipitation with antimony trichloride 
from a solution of the two alums in hydrochloric acid, whereby the 
cesium is completely precipitated in the form of the double chloride, 
SbCl;.6CsCl, while the whole of the rubidium remains in solution 
(Berlin Berichte, vii, 375; viii, 9; this Journal, 1876, ii, 272). 
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Stolba’s method of precipitation with stannic chloride (Dingl. polyt. J., 
excvii, 336; cxcvili, 225) does not give good results, the stanno- 
chloride of rubidium, as well as that of cesium, being insoluble in 
strong hydrochloric acid. 

To determine whether the rock of la Schicciola to which the alum 
adheres has been simply percolated by a solution of cesiferous alum, 
or whether the materials of this alum have been furnished by the 
decomposition of the rock itself, fragments of the rock, after being 
repeatedly washed with water to remove the alum, were finely pul- 
verised, and the powder was further washed with boiling water, till 
the washings, when examined by the spectroscope, gave not the 
slightest indication of potassium. The remaining powder was then 
decomposed with a mixture of strong sulphuric and hydrofluoric acid, 
and the mass was washed with boiling water to remove the greater 
part of the sulphuric acid, whereby a solution was obtained which, 
when duly concentrated and left at rest, deposited fine crystals of 
potassium-alum, the solution of which gave by the spectroscope dis- 
tinct evidence of cesium and rubidium. Hence it is highly probable 
that these two metals existed in the rock in the form of silicates. 

The mother-liquors separated from the first crystals of the alum 
obtained as just described, and containing large quantities of the sul- 
phates of aluminium and sodium, with traces of lithium sulphate, 
yielded, on addition of sulphuric acid, a precipitate of arsenious sul- 
phide mixed with selenium sulphide. The form in which the 
arsenic and selenium exist in the rock has not yet been determined. 

The rock of la Schicciola has a white colour with a slight tinge of 
yellow, and melts with difficulty, even in thin splinters, producing a 
white enamel. Its specific gravity at 12° varies from 1°942 to 2°011. 
It appears to belong to the liparite group, and contains, in the midst 
of a microfelsitic paste which does not depolarise light, crystals of 
orthoclastic felspar, some of which are twinned according to the Car!s- 
bad law. The qaartz, which is chiefly in the form of tridymite, does 
not contain any fluid-cavities, but exhibits polyhedral corpuscles. 
The rock also contains some very small isometric crystals, the mineral 
species of which has not yet been determined. 

Three unaltered lavas from Vulcano, after treatment with sulphuric 
acid, also yielded crystals of alum containing cesium and rubidium. 

On the edges of a small fumarole at the bottom of the crater of 
Vulcano, there is found a spongy substance having a crystalline tex- 
ture, reddish on the surface and dark ash-coloured below. It consists 
of a mixture of arsenious sulphide, selenium sulphide, boric acid, 
ammonium chloride, lithium sulphate, thallium- and czsium-alums, 
and traces of rubidium- and potassium- alums. On treating it with 
boiling water, the sulphides of arsenic and selenium separate out, 
and the slightly concentrated solution soon deposits the sparingly 
soluble alums of thallium and cesium. 

Another substance, similar to the preceding, excepting in the 
absence of the sulphides of arsenic and selenium, is still richer in the 
alums of cwsium and thallium. These two substances would form a 
source of thallium and cesium still richer than the alum of la Schic- 
ciolu. In/‘all these porous substances which cover the walls of certain 
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fumaroles, and have the aspect of burnt alum, the quantity of cesium 
is much greater than that of rubidium. 

Aluminium sulphate mixed with traces of alums, occurs also in the 
numerous mineral springs which rise up in various parts of the island. 

To the south-west of the Faraglione, not far from the works where 
the boric acid and sulphur are purified, there is a well containing 
water about a foot and a half deep, from the bottom of which bubbles 
of gas are continually rising in large quantity, so as to give the water 
the appearance of boiling. This gas consists chiefly of carbon dioxide, 
whence the well was called by C. Sainte-Claire Deville, la Grotta del 
Cane dell isola di Vuleano. The following are analyses of the gas by 
Deville and by Cossa :— 


Deville, 9th July, 1856. Cossa, 17th Oct., 1877. 

Temperature of the gas + 25°. Temp. of the water + 22°. 
CO... 860 830 860 78° — 800 
O... 0-4 0-0 0°0 05 — 0°6 
N... 136 170 140 215 — 194 
100°0 100°0 100-0 100-0 100-0 


The extraction of alum in the Aeolian Islands, Lipari as well as 
Vulcano, is an ancient branch of industry, being mentioned by Dios- 
corides, Pliny, and Diodorus Siculus. The manufacture in Vulcano 
received a great development in 1813, when the Bourbon Government 
granted a lease of the crater and its environs to the Nunzianti family 
of Naples, together with the monopoly of the preparation and sale of 
the alum throughout the kingdom of the two Sicilies. The mode of 
extraction then adopted was not limited to the mere lixiviation and 
crystallisation of the native alum; but the aluminium sulphate 
occurring together with the potash-alum was mixed with a lixivium of 
vine-ash,—which is well known to be rich in potash,—also with sal- 
ammoniac, the product being a mixed alum containing both potash 
and ammonia. With the abolition of the privilege in 1860, the manu- 
facture soon ceased to be profitable, and after a short time was com- 
pletely abandoned. (To be continued.) H. W. 


Lias Rocks of Franconia. By E.v. Raumer (Landw. Versuchs.- 
Stat., xxii, 105—128).—The author has made numerous analyses of 
the lias rocks of the Franconian Jurassic formation. 

I. Brown-yellow stone lying midway between limestone and sand- 
stone. 

II. The insoluble silicate from I and III, the two analyses combined. 
The quartz grains are large and milk-white, and they gradually 
diminish until the sandstone passes into limestone. The latter is in 
places of pure grey colour, whilst the former shows, in layers, a deep 
rusty-brown, from the conversion of FeO to Fe.0;, as is shown in IV 
(grey limestone) V (brown-yellow calcareous sandstone, compare [) ; 
VI (rusty-brown sandstone). Where this layer comes to the surface, 
and weathering takes place, the quartz-grains roughen the surface, and 
the crevices of the rock are filled with a sandy-red clay. The analysis 
of this rock by Reinsch is given in VIII. The large increase in 
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magnesia is seen only by determining the ration of MgO : CaO (= 
magnesian quotient). 

The ratio of the silicate constituents to the total rock constituents, 
excluding water, bitumen, and pyrites, gives, according to Neumayr, a 
means of classifying the rock as 0°0—0°1 limestone, —0°2 marly 
limestone, —0°4 calcareous marl, —0°6 marl, —0°8, clayey marl, —1°() 
clay. 

In Schwabia the lower lias is more fully developed; there the rocks 
agree remarkably well with those under consideration, but appear to 
be less weathered. IX shows that the fresh rock is almost free from 
peroxide ; whilst X shows the fissured rock; both analysed by Wolf 
and Wagner (Wiirtemb. Jahrshefte, 1876, 66) ; both are poor in mag- 
nesia. 

Next follows a grey friable clay, with ferruginous nodules, of which 
XI is Reinsch’s analysis. Owing to the varying size of the nodules, 
their great number and soft nature, a selection is difficult to make; 
but XIT, XIII, and XIV are analyses of them, XIII being an analysis 
of the insoluble silicate, and XIV being made up of XII and XIII. 
The stone (XV) analysed by Reinsch is more calcareous, but it may 
have come from a higher level. Compared with the corresponding 

‘Schwabian beds, a very marked difference is perceptible; these are 
calcareous marls with a small amount of magnesia, as is seen under 
XVI, representing maxima and minima of four analyses by Neumayr, 
whilst the Franconian beds consist of clay mainly. 

The following section consists of grey bituminous, clayey marls, 
with here and there nests of a kind of clayey coal (XVII). XVIII, 
XIX and XX give the analyses of this material. Included are layers 
of a marly limestone (XXI). The marl is interrupted by a yellow 
bank much richer in lime (XXII), but almost free from bitumen. In 
Wiirttemberg similar relations are met with ; bluish-grey clay (XXIII, 
Neumayr) and grey limestone (XXIV, Neumayr). 

Next is reached the main mass of the Franconian lias. Here are the 
thick beds teeming with Posidonia. Dark-grey, thin, slaty, and tena- 
cious layers, alternate with grey limestone in thin layers, partly ric! 
in Posidonia Bronni, and partly full of Monotis substriata. The exposed 
beds have a thickness of about 6 inches. The upper part is given in 
XXV—XXVII, whilst XXVIII is taken from a lower portion of the 
section. XXIX is an analysis by Reinsch of a sample from the same 
section. Under XXX are given the maxima and minima from six 
analyses by Neumayr, of Schwabian Posidonia slates, in which the 
variation is greater than in the previous one. 

The limestone of which XXXI represents an upper variety, and 
XXXII a lower one, agrees as to its magnesia ratio with the Schwa- 
bian (Mg quotient 0°004 and 0°002), but is richer in clay than this, as 
is shown by the silicate quotient (0°03 and 0°01, Schwabian). 

The succeeding Jura marl is not very accessible, being overlaid by a 
fine-grained Dogger-sandstone. It has been laid bare by the rain in 
one or two places, but appears to have been intermixed with rock 
richer in clay. Its analysis is given in XXXIII. The following 

numbers were obtained by Neumayr (Nm.) and Faist (F.) from 
Schwabian marl, by von Bibra (v. B.) from Banz, and by Reinsch (R.) 
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from Moritzberg. Silicate quotient, Nm. 0°14—0°09; F. 0°09—0-09 : 
vy. B. 015; R. 0°08. Magnesia quotient, Nm. 0°905—0'008; F. 
0:017—0°024; v. B. 0°039; R. 0°059. 

Asa general result the Schwabian and Franconia lias agree very well, 
both chemically and petrologically, in the Possidonian beds. From 


this point downwards they deviate move and more. 
I. Il. I. XIi. XIII. XIV. 
ST — 2°85 8°80 — 8°80 
insol. .....++. 28°29 —_ — 81°59 “= — 
SiO, <{ total ........ — 96°41 27°54 — 70°31 58°45 
soluble 0°06 — — 0°18 = — 
ODerccccccccccccsee. BB — 26°82 0°95 — 0°95 
FOL 0c ccc cc cece cee. 0°02 _— 002 — — os 
H,SO,. -o. trace — trace trace _ trace 
H3P0O, seo. ~=—s brace — trace 0°14 — 0°14 
 vcsincseccucex || Se ; 1°54 ' 
Ei dasincnnaans goss 247 10 o4{ 4,04 24°37 26°07 
FeS, 0°01 0°01 
eee — 1°75 0C—O— - — 
2 re ee 26°41 0°16 26°46 0°82 0°19 0°97 
MgO ....ccccceesee 3°28 0°02 3°23 0°54 0°67 =1°09 
eT me 0°04 O'16 0°15 1°47 «1°37 
BED stccscecsccres «OU — 3°30 0°09 1°08 0°99 
99°21 99°10 99°17 98°84 28°46 98°84 
Silicate quotient...... 0°42 Silicate quot. 0°91 
Magnesia quotient.... 0°122 Li spectroscopically. Li in spectr. 
Magnesia quo. 0°66 6°43 
a 
Fe ; 
IV V. VI 
Insoluble........ 4°29 28°29 58°77 
SiO0,............ 3°81 27°54 58°07 
Fe, total ........ 7°96 7°68 3°73 
Be” coccccceceee OD 1°36 0°24 
Fe” 
a vesceswesess CFP Cy OCR 
Fe 
VIII. IX. X. XI. XV. 
HD... -s0ecee 6°00 FeO 1°38 — H,O.. 14°95 6°96 
Insoluble .... 75°02 17°15 43°28 24°69 74°23 
FesO3 ...00+0. 7°92 — 5°89 55°45 8°56 
Al,O;, 0°92 3:00 
eee 4°56 43°21 24°14 1°76 2°87 
MgO 1°48 0°50 0°34 0°40 1°01 
CaO, 5°22 _ — 1°82 _ 
100 ‘00 99°99 100°06 
Magnesia quot.. 0°324 0°012 0°014 


Silicate quotient.. 0°77 
Magnesia quotient 0°35 
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XVI. XVII. 
Insoluble............ 9°22 —17°48 TD vccnccceees, S66 
FegO, ..ccesccscceee 1°30 — 6°14 Miectdulecne. seme 
BED 0 sovecssecsccce O's — 290 DC issecnsssses See 
CaO ...csceeeeseeee. 41°71 —46°'23 Bah cccccccssice 19° 
MgO......eeeeeeeee5 0°08 — 0°39 
WOSeccrsccccccccesece 0°61 — 0°90 XXII. 
Silicate quotient...... 06°10 — 0°19 Insoluble........ 29°30 
Magnesia quotient.... 0°002— 0°009 Bes cccccccoss 2°88 
Bitumen ........ trace 
Silicate quotient.. 0°3 
XVIII. XIX. XX. XXiI. XXV. XXVI. XXVII. XXVIII. 
H,O.... 967 — 967 2°78 942 — 9°42 
C...... O17 — £017 trace 1100 — 1100 25°75 
H...... O81 — O81 
Insoluble 63:00 — _— 14°59 2227 — — 33°97 
a — 68:25 43°55 — — 67°76 15°28 (23°35) 
S8i0., ’ , ' 
colntle f aa 0-02 ae 
CO,. 749 — 7°49 32°15 2215 — 2215 15°21 
HCl.... trace — _ trace _ 002 — O02 — 
H.SO,.. trace — _ trace trace 004 — 004 — 
_" — — — Mn,0, 027 H.PO, trace — trace — 
203 .. 3°57 23°33 18°43 3°14 2°39 . , ee 
Fe,03;.. 414 291 5:98 4°34 177 } 24 Oe Oe 
CaO.... 998 023 10°12 41°36 29°38 0°67 29°53 20°04 
MgO .. 063 O31 0°82 0°72 041 085 059 0°27 
K,0.... 018 388 2:77 014 020 2°32 0°72 — 
Na,O O13} 0°03 011 1:27 0-40 — 
FeS, .. — 004 0-03 .- — 140 O31 — 
- 99°03 98°95 99°03 99°54 10000 99°0310000 — 
eve } —— O15 028 —. — 0-45 
Mag- 
nesia f 0°063 5°94 Li. spr. 0017 0014 — — 0°013 
quot 
XXIII XXIV. 
Insoluble ............+. 73°90 9°00 
R,03. ; 4°23 2°46 
SS eerre — 0°47 
CaO . 5°19 47°56 
DS, oe rercion noses 9°35 — 
DG uccsemieseeesess 0°24 0°28 
 rerrrcr re er 3°79 0°43 
Silicate quotient ........ 0°88 0-09 
Magnesia cuotient ...... 0°046 0-006 
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XXIX. XXX. XXXII. XXXII. 
hela ta }eris 5°70 —27-20 4°85 8:49 
Bitumen ...... (SiO, ve 5°62) 
Insoluble...... 26°99 24°21 —61°31 5°88 9°05 
Ok ssdeccvsee SG — — 38°22 35°21 
BID y ccccsn00 Bae : ’ , : 
TR oc soos 740} 209 — 476 B80, 177 186 
CES 21°63 12°29 —28°22 49°17 45°29 
OS as 1:05 0°13 — 1°30 or11 0°10 
BP is:5560 6400 _ 0°46 — 1°22 _ — 
SS ee — 0-75 — 2°94 = o 
| vim 1:23 — 688 cme on 
3 eee — 0°23 — 0°80 _ — 
Silicate quot. .. 0°34 0:32 — 0°73 0:06 O11 
Magnesia quot.. 0°049 0°005— 0°046 0002 0°002 

XXXIII. 

eee 8°89 
eer 1°15 
Insoluble...... 55°11 
SiO», soluble... 0°08 
Pic sncanane 11:24 
(io ae trace 
H,S0,. — 
H3PO,.. trace 
S1,0, . 311 
Fe,03 cece ceee 4°46 
CaO... 1498 
MgO 017 
KO... 0°13 
Na,O . 0:08 

98°59 
SiO, total .... 36°98 
Silicate quot... 0°60 
Magnesia quot.. OO11 + J 


On a Fourth Mass of Meteoric Iron from Augusta Co., Vir- 
ginia. By J. W. Mauuer (Amer. J. of Sci. [3], xv, 337).—'This 
meteorite was found about 1858, at Staunton, Augusta Co., whence 
three other similar meteorites have been obtained (ibid. [3], ii, 10). 
In shape it is like many metallic meteorites, being irregularly rounded, 
larger at one end than the other, with well marked concave depres- 
sions. Its length is 45°7 cm.; width, 29-2 cm.; and thickness, 20°3 cm. ; 
weight = 152 lbs. Magnetic polarity was detected at various points. 
Sp. gr. = 7°888 at 18°. The iron is compact and crystalline, with 
plates of schreibersite running through it, and a few specks of troilite. 
The Widmanstittian figures were clearly brought out by nitric acid. 
Analysis :— 

Fe. Ni. Co. Cu. bf 8. C. Si. 

91-439 7°559 0°608 0°021 0:068 0°018 0142 0°108 = 99-963. 

Traces of tin and chlorine were also found, the chlorine existing as 
ferrous chloride. We We 


Composition of the Rivers Parana and Uruguay. By J. 
J. Y. Kyte (Chem. News, xxxviii, 28).—The Rio de la Plata, or 
River Plate, in reality the estuary of the rivers Parana and Uruguay, 

3 uw 
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is characterised by its muddy appearance, and always contains in sus- 
pension a considerable amount of “colloid” clay, derived from the 
immense territory drained by the river Parana. The Uruguay is a 
river remarkable for its transparency and freedom from suspended 
matters. The following table shows the proportion and composition 
of the residue yielded by 1000 c.c. of each of the three waters :—the 
River Plate, at about five miles above the city of Buenos Ayres; the 
Parana, at about five miles above its termination in the Plate; and the 
Uruguay, in the middle of its stream, in front of the town of Salto, 
in the republic of Uruguay :— 


River Plate. River Parana. River Uruguay. 


grm. grm. grm. 
Sodium oxide.......... 0°0212 0-0189 0-0020 
Potassium oxide........ 00034 0°0046 00015 
rer 0:0078 0°0095 0:0055 
Magnesium ,, ........ 0°0050 0°0043 0:0019 
Tron i S0eeeees 0-0040 0°0030 — 
Aluminium ,, ........ 0°0060 0°0030 a 
Silica (SiO,).......... 0:0193 0°0194 0°0185 
Sulphuric acid (SO;) .. 0°0058 0:0079 0:0013 
Carbonic acid (CO,).... 0°0116 0-0122 0:0071 
Chlorine.............. 0°0114 0°0149 0-000247 
Nitric acid (N20,)...... — — 0-0019 
Organic matters:-...... 0:0100 ? 0:0106 ? traces 
0°1055 0°1083 0:039947 
Determined directly.... 0°1000 0°1000 0°039500 


The three waters were examined by Wanklyn’s process, and yielded 
per liter :— 


mgrm. mgrm. mgrm. 

Free ammonia ........ 0°07 0°16 0:07 

Albuminoid ammonia... 0°24 0°24, 0°10 
Hardness (1° = 0°01 grm. 

per liter of CaCO;) .. 400° 4°50° 2°25° 


The waters of both the Plate and Parana always yield by Wanklyn’s 
process a very large amount of albuminoid ammonia, derived chiefly 
from vegetable organic matters, partly in solution and partly adherent 
to the suspended clay. In spite of this and its opaline, sometimes 
even muddy appearance, the Plate water is highly esteemed as a drink- 
ing water. The river Uruguay is probably one of the purest river 
waters in the world, containing rather less than 4 parts of solid matter 
in 100,000. It is almost free from chlorides ; the determination made 
with every possible care, gave rather less than one-fourth of a milli- 
gram per liter, and this, be it remembered, at a distance of say 
500 miles from its source. Still more noteworthy is the fact that 
about 46 per cent. of the total solid matter consists of soluble silica, 
not suspended as in the other two rivers. A small proportion exists. 
probably as alkaline silicate, but the greater part is undoubtedly 
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present as hydrated silicic acid. To this circumstance may be found 
an explanation of the petrifying properties attributed to the water of 
the Uruguay. D. B. 


Organic Chemistry. 


Action of Steam on Red-hot Charcoal. By J. H. Lone 
(Liebig’s Annalen, excii, 288—295).—A series of samples of the mix- 
ture of gases produced by passing steam over charcoal heated to red- 
ness in a porcelain tube, were analysed by the author. He found that 
as the operation proceeded, each successive sample contained an in- 
creased proportion of carbon dioxide, and a diminished amount of the 
monoxide. From the lst to the 7th sample analysed, the percentage 
in volume of carbon dioxide gradually increased from 19°92 to 30°93, 
whilst that of the monoxide decreased from 26°91 to 3°95. The propor- 
tion of hydrogen by volume increased at the same time from 
52°91 to 64°87. These variations are attributed to the gradual 
removal of the excess of charcoal, which the author thinks is probably 
first oxidised into carbon dioxide, a part of which is reduced by the 
excess of carbon into carbon monoxide, and this last substance partially 
enters into a third reaction with the steam, thus:—CO + H,0 = 
CO, + H:. R. R, 


Decomposition of Petroleum by Heat. By A. Lurny (Deut. 
Chem. Ges. Ber., xi, 1210—1212).—Petroleum (sp. gr. 0°87, b. p. 
270°), when passed in large quantities through a wide iron tube filled - 
with coke, and heated to redness, yields water, benzene, toluene, 
xylene, cumene, naphthalene, phenanthrene, and anthracene. With a 
narrower tube, and a smaller quantity of petroleum, no solid products 
are obtained, but only beuzene, toluene, xylene, cumene, and very small 
quantities of amylene, hexylene, and heptylene. z, G, 


Hexylenes. By Jawzin (Bull. Soc. Chim. [2], xxx, 26).—Of the 
three hexylenes indicated by theory, one has been described by Pav- 
loff, who assigns to it the formula (CH;),C—-C(CHs).; the two others, 
derived from diethylmethylcarbinol and from dimethylpropylcarbinol, 
have respectively the constitutions, CH;.CH—C(CH;).C.H;, and 
(CH;),C—CH.C,H;; the first boils at 69—71°; the second at 65—67°, 

The condensation of these two hexylenes appears to take place in 
the same way as that of isobutylene by dilute sulphuric acid. The 
product of the condensation of the hexylene (CH;),C—CH.C,H,, boils 
at 193—197°, whilst that of CH,;.CH—C(CH;).C.H;, boils at 196— 
199°; these products are probably isomeric, and not identical, a 
question which the author proposes to settle by further investiga- 
tion. Cc. W. W 


Oxidation of Hexylene from|Mannite. By O. Hacur (Deut. 


SS 
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Chem. Ges. Ber., xi, 1152—1154).—Chapman and Thorpe found 
(Annalen, cxlii, 182) that G-hexylene from mannite gave on slow oxi- 
dation by chromic acid, carbonic, acetic, and propionic acids. The 
author has repeated this experiment, and has obtained besides car- 
bonic and acetic acids, normal butyric, and not propionic acid, the 
only difference in the conditions being that Chapman and Thorpe 
treated the hexylene with moderately dilute chromic acid solution in 
sealed tubes at 100°, whilst in the present case a concentrated chromic 
acid solution was employed, and the reaction carried on at the boiling 
point of hexylene in a flask with reversed condenser. This difference 
in the manner of working could, however, have no influence on the 
result. The reaction is as follows :— 


C.Hiz + 40 = C,H,O, + C,H,0;. 


The carbonic acid is due to the further oxidation of a portion of 
the butyric acid (Ber., xi, 1050). ‘Special experiments were made to 
show that the action of the sulphuric acid on the hexylene was not 
such as to form secondary hexyl alcohol, and the latter its well known 
oxidation products. 

From the foregoing results, as well as those on the oxidation of 
hexylene glycol (see this vol., p. 966), the following constitution is 
ascribed to Erlenmeyer and Wanklyn’s hexylene, 


CH;.CH—CH.CH:2.CH2.CHs, 


or that of normal propylmethylethylene; hexylene bromide and glycol 
are therefore CH;.CHBr.CHBr.CH,.CH,.CHs, and 
CH;.CH(OH).CH(OH).CH:,.CH2.CH; respectively. 


Oxidation of Diallyl. By Soraxine (Bull. Soc. Chim. [2], xxx, 
24.).—By the oxidation of diallyl the author obtained acetic acid as 
well as carbonic acid, a result which he thinks is difficult to under- 
stand if the formula of diallyl be taken as— 


CH,—CH.CH:.CH,.CH—CH,. C. W. W. 


Constitution of Diallyl. By L. Henry (Bull. Soc. Chim. [2], 
xxx, 50).—The author considers that the formation of acetic acid by 
the oxidation of diallyl with sulphuric acid and potassium dichromate, 
is not inconsistent with the formula CH.—CH.CH,.CH,.CH—CH:. 
It is known indeed that the group CH,.CH— of propylene, when sub- 
jected to the successive action of sulphuric acid and water, takes up 
the elements of water, forming CH;.CH(OH)—; the author therefore 
considers that diallyl or dipropylenyl, which contains the propylene 
group, will act in the same way, forming 


CH;.CH(OH).CH,.CH,.CH(OH).CH;, 
CH,—CH.CH; 


which,. by losing one molecule of water, forms 


Vl 
CH,.—CH.CH; 
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hexylene oxide (Jekyll, Zeit. fir. Chem., vii, 36), and it is this latter 
body which furnishes the acetic acid by oxidation. It may be observed 
in support of this view, that the oxidation of diallyl by nitric acid does 
not furnish any acetic acid. 

The formation of dipropargyl, C.H,, from diallyl is easily explained 
by the ordinary formula of diallyl, but by no other. 


CH,—CH—CH, CH.—C=CH 
| | 
Diallyl. Dipropargyl. 


C. W. W. 

Action of Tertiary Butyl Iodide on Isobutylene in presence 
of Calcium Oxide. By Jutitx Lermontorr (Bull. Soc. Chim. 
[2], xxx, 21).—In this reaction two hydrocarbons, isodibutylene and 
isotributylene are formed according to the following equations, 
C,H, + C,H,[ — HI= CesHic, and CsHi. + C,H1 -- HI = C..H.4. 

The identity of these hydrocarbons with those which Butlerow 
obtained by the condensation of isobutylene was proved by their 
boiling points, densities, and products of oxidation. 

The action of tertiary butyl iodide on isodibuatylene, in presence of 
lime, produces an isotributylene identical with the above, showing 
that it is not formed according to the equation C,H, + 2C,H,I — 2HI 
= C,.Hy. C. W. W. 


On Vinyl Bromide. By Livorr (Bull. Soc. Chim. [2], xxx, 25).— 
Pure vinyl bromide boils at 15—16°. Its polymerisation takes place 
most readily under the influence of the more refrangible rays of the 
spectrum, and is effected more easily in the liquid than in the gaseous 
state. The polymeride is easily soluble in methyl iodide and similar 
iodides, in bromoform, benzoic aldehyde, and aniline. Nitric acid 
gives an amorphous nitrobromo-compound soluble in alcohol; hydri- 
odic acid, at 150°, gives a substance melting at about 100°, nearly 
insoluble in alcohol and ether. C. 


New Mode of Preparation of Allyl Bromide. By H. Gros- 
HEINTZ (Bull. Soc. Chim. [2], xxx, 98).—Bromide of potassium is 
heated with sulphuric acid diluted with its own volume of water in a 
flask furnished with a condenser, and as soon as hydrobromic acid 
comes off, allyl acohol is allowed to drop into the flask; the allyl 
bromide then distils over with vapour of water, and may be purified 
by washing with alkaline water and drying with calcium chloride. 
The preparation is easy and rapid, and the product satisfactory. 

C. W. W. 

Preparation of Trimethylene Bromide. By Bocomo.tera 
(Bull. Soc. Chim. [2], xxx, 23).—The best way of preparing this com- 
pound is to heat allyl bromide in sealed tubes for 3—4 hours at 150° 
with half its weight of fuming hydrobromic acid. The transforma- 
tion is complete, and the product perfectly pure. 

The author did not obtain good results by Reboul’s method, which 
consists in saturating allyl bromide with gaseous hydrobromic acid 
at 0°. | ; GO. W.. W, 
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On Ethylene Cyanide. By M. Nevo.é and J. TcHERNIAK 
(Compt. rend., xxxvi, 1411—1413).—Ethylene cyanide was prepared 
in quantity with the intention of changing it by reduction into normal 
butylene-diamine, and transforming this by the action of nitrous acid 
into the corresponding glycol. Although Fairley’s process of reduc- 
tion by tin and hydrochloric acid was found to be unsatisfactory, 
yielding mere traces of the diamine, the authors succeeded in render- 
ing the preparation of ethylene cyanide more easy, and in obtaining it 
perfectly pure by the following process :—A mixture of 150 grams of 
ethylene bromide with 117 grams of 90 per cent. potassium cyanide 
was made semifluid by addition of alcohol, and heated on a water-bath 
for 20 hours, the whole being occasionally shaken. Several such 
batches were united and distilled in a vacuum by the heat of an oil- 
bath. As soon as the distillate began to solidify, the receiver was 
changed, and a colourless oil passed over under a pressure of 4 or 5 
mm. and at 140—160°, which rapidly solidified to a colourless mass. 
This product was separated from a little ethylene bromide by solution 
in water, and on evaporation of the water a brilliant white amorphous 
substance was obtained, which melted at 54°5° and resolidified at 53°. 
It was found to be very soluble in water, alcohol, and chloroform, but 
only slightly soluble in carbon bisulphide. This substance was proved 
by analysis to be perfectly pure ethylene cyanide: it differs in its pro- 
perties as given above from the product obtained by Maxwell Simpson, 
who described it as slightly brown and crystalline. F. C. 


Researches on Azotised Acids derived from the Ketones. 
By G. Cuancet (Compt. rend., xxxvi, 1405—1408).—The paper is an 
attempt to fix, from a consideration of recent researches, the chemical 
constitution of an acid formerly obtained by the author from butyrone 
by the action of nitric acid. The author no longer considers it to be 
nitropropionic acid, as was originally suggested and apparently con- 
firmed, as it possesses neither the composition nor properties of that 
acid, The name propylnitrous acid is recommended as implying its 
constitution, its relation to propionic acid, and its mode of decompo- 
sition. Analyses give for the acid the formula of dinitropropane, 
C;H,(NO,)2, and its silver, potassium, and ammonium salts have for- 
mule in which one atom of hydrogen is replaced by one atom of the 
metal. The author considers this body to be identical with the dinitro- 
propane prepared by ter Meer by the synthetical methods of Victor 
Meyer. He does not agree, however, with the constitution hitherto 
assigned to it, in which two NO, groups are directly combined with C, 
but thinks that either two O.NO groups, or a diatomic complex group 
containing N,O, must be united to the carbon atom. Victor Meyer 
has proved satisfactorily that the group NO, is present in the mono- 
bromonitropropane from which ter Meer’s preparation was made, but 
the author submits that treatment with alcoholic potash may be able to 
change the group NO, into O.NO. The constitution suggested above 
would explain the ready evolution of nitrogen from the ammonium 
salt, z.e., from ammoniumpropy] nitrite, also the conversion of the acid 
under the action of nascent hydrogen in acid solutions into propionic 
acid and hydroxylamine. The acid when distilled with dilute sul- 
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phuric acid splits up into nitrogen dioxide and propionic acid. The 
other ketones, when treated with nitric acid, behave like butyrone; 
and in the case of mixed ketones the higher alcohol-radicle seems to 
undergo the double nitrous substitution. F. C. 


Ethylidenimido-silver Nitrate. By A. GotpscumiptT (Deut. 
Chem. Ges. Ber., xi, 1198—1201).—This is a continuation of Lieber- 
mann’s work on the same subject. 

Ethylidenimido-silver nitrate, 2(CsHyN;0;Ag) + H,O, separates 
out slowly in the form of pearly plates when silver nitrate is carefully 
added to a mixture of 4 vol. ammonia with an alcoholic solution of 1 vol. 
of aldehyde, without shaking the vessel. It can also be obtained 
in monoclinic crystals by evaporating the ammoniacal solution over 
sulphuric acid in a vacuum. It loses its water of crystallisation 
over sulphuric acid, and blackens on heating to 100°. It appears 
io be identical with the ethylidenargertamine-ethylidenammonium 
nitrate described by Mixter (Amer. Jour. Sci., Sept., 1877), who 
ascribed to his compound, however, the formula, 8(C,H,)N;0;Ag) + 
5H,0. 

Valerianic and formic aldehydes give similar compounds, both of 
which are very readily decomposed. 


Action of Chlorine on the Nitroprussides under different 
Circumstances. By E.W. Davy (Chem. News, xxxviii, 105).—It is 
stated in the different standard works on chemistry that chlorine has 
no action on the nitroprussides; but the author found this not to be 
the case, at least as regards many of those salts which he made the 
subject of experiment. Although chlorine does not .appear, under 
ordinary circumstances, to produce any immediate action, still, when 
its operation is long continued, it effects a very slow decomposition. 
If, however, its action is assisted by the agency of sun-light, it ope- 
rates much more quickly and soon produces the complete decomposi- 
tion of those salts. The author’s experiments in this direction were 
chiefly made on the sodium nitroprusside, which, on exposure to chlo- 
rine and the action of strong sun-light, was decomposed into the com- 
pound known under the name of chlorocyanic oil, (CsN,Cly), ferric 
chloride, sodium chloride, and hydrochloric acid. The potassium, 
barium, calcium, zinc, iron, manganese, and silver salts were attacked 
in a similar manner, the copper salt being the only one of those com- 
pounds which resists the combined action of light and chlorine. 
Heat, like light, appears to aid the decomposing action of chlorine 
on the nitroprussides. D. B. 


Propylglycol. By Fuavirzxy (Bull. Soc. Chim. [2], xxx, 22).— 
Propylglycol, prepared from pseudopropy! iodide, boils at 185°3° (188 
—189°, Wurtz); its sole product of oxidation is acetic acid. The 
author’s supposition that the primary-secondary glycols produce by 
their dehydration a ketone as well as an aldehyde, is not borne out in 
the case of propylglycol; the action of zine chloride and of sulphuric 
acid produce only propionic acid and aldehyde. C. W. W. 
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Action of Dilute Sulphuric Acid on Tetramethylethylene- 
glycol. By Pavuorr (Bull. Soc. Chim. [2], xxx, 26).—Tetramethyl- 
ethyleneglycol (synthetic pinacone) heated with dilute sulphuric acid 
_ gives pinacolin, which produces trimethylacetic acid by its oxidation. 

These facts, joined to the identity of crystalline form and melting 
point of ordinary pinacone hydrate with those of tetramethylethylene- 
glycol, leave no doubt as to the constitution of pinacone. ow 


Oxidation of Hexylene Glycol from Mannite. By O. Hetur 
and J. MunierR (Deut. Chem. Ges. Ber., xi, 1154—1155).—The glycol 
employed was obtained from hexylene bromide (from mannite), partly 
by Wartz’s method and partly by a modification of that of Zeller and 
Hiibner ; in the latter case 20 grams of bromide were treated, in a 
flask with reversed condenser, with 11°5 grams of potassium carbonate 
and 140 grams of water, a little very dilute potassic hydrate being added 
from time to time. When nearly all the bromide had dissolved, carbonic 
acid was passed in to saturate free alkali, and the liquid, after separa- 
tion from undissolved bromide, was shaken with potash, and the glycol 
dissolved out by ether; 2°5 grams of pure glycol were thus obtained. 

Hexylene glycol (b. p. 203—210°) on oxidation by dilute chromic 
acid solution gave carbonic, acetic, and normal butyric acids; a smell 
of acrolein was also evolved, probably as an intermediate product of 
oxidation. The reaction may be represented thus: Cs;H,O. + 
O; = C.H,O, + C,H,O. + H.O. The carbonic acid was due to further 
oxidation of part of the butyric acid. T. C. 


Action of Fused Potash on Glycerin. By E. Herrer (Deut. 
Chem. Ges. Ber., xi, 1167—1168).—The author finds that, besides the 
acetic and formic acids obtained by Dumas and Stas (Ann. Chim. 
Phys., |xxiii, 148), and the acrylic acid by Redtenbacher, butyric and 
fermentation lactic acids are also produced by the action of fused 
potash on glycerin, thus: C;H,O; + KHO = C,;H;KO; + H,O + H:, 
the formation of butyric acid being apparently due to the further 
decomposition of the lactic acid by the potash (Seyler, Zeit. f. Phys. 
Chem., ii, 14). =. @. 


Action of Hydrochlorides of the Amines on Glycerin. By 
J. Persoz (Compt. rend., \xxxvii, 31).—The author having been 
engaged upon these investigations since 1875, desires to claim pri- 
ority of publication for them, inasmuch as M. Hanriot has recently 
presented a communication on the same subject. The method 
of operating consists in heating glycerin directly with the hydro- 
chlorides of amines and diamines, more particularly with those 
belonging to the aromatic group. Thus, when glycerin is heated 
with aniline, phenyl-derivatives of glyceramine are obtained, together 
with secondary products. J. W 


Trichloracetal. By H. Byasson (Compt. rend., lxxxvii, 26).— 
When chlorine acts on alcohol at 75°, the principal products formed 
are chloral alcoholate, chloral hydrate, ethyl chloride, hydrochloric 
acid, and especially trichloracetal. 500 litres of alcohol in this 
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manner yielded, after many fractionations, one litre of trichloracetal, 
OC.H; 
Cl,0—CH oc 4: 

Trichloracetal is a transparent liquid of peculiar odour, boiling at 
197°. Its density is 1-288. Water dissolves scarcely 5 grams per 
litre, but it is freely miscible with alcohol, ether, glycerin, &c. Heated 
with sulphuric acid, it is decomposed into anhydrous chloral which 
volatilises whilst the acid blackens, owing to some secondary decom- 
position. 500 grams of trichloracetal heated with 1,500 grams of oil 
of vitriol gave 328 grams of chloral instead of the theoretical quan- 
tity, 333 grams. Hot alkali does not attack it, but nitric acid at 80° 
attacks it violently with formation of trichloracetic acid and other 
products. J. W. 


Supposed Compounds of Grape Sugar with Cupric 
Hydrate. By W. Miiier and J. Hacen (Pfliiger’s Archiv. f. 
Physiologie, xvii, 568—589).—Salkowski (ibid., vi, 220) obtained a 
compound of grape sugar and cupric hydrate, contuining 5 molecules 
of the latter to 1 molecule of the former body, by mixing solutions 
of grape sugar, cupric sulphate, and sodium hydrate in certain pro- 
portions; complete precipitation of the cupric hydrate and of the 
sugar was accomplished only when the proportion of sugar, cupric 
sulphate, and sodium hydrate was exactly as 1: 5: 10 molecules. The 
authors have repeated and modified Salkowski’s experiments. The 
solutions of sugar (0°9 gram), cupric sulphate, and sodium hydrate 
were cooled and mixed in a vessel surrounded by ice; the precipitate 
contained the whole of the copper, and about 90 per cent. of the sugar 
originally employed. On washing repeatedly with ice-cold water, 
about 12 per cent. of sugar was removed from the precipitate. The 
proportion of cupric hydrate retained by 1 molecule of sugar varied 
in different experiments from 6°48 to 7°35 molecules. The authors 
believe that Salkowski obtained his results by working with diabetic 
urine ; they themselves employed perfectly pure grape sugar. 

The generally accepted rationale of Trommer’s sugar test, viz., the pro- 
duction of a compound of 1 molecule of sugar and 5 molecules of cupric 
hydrate, and the subsequent solution of this compound in the excess 
of potash used, is regarded by the authors as incorrect. Analysis of 
the precipitate containing sugar and cupric hydrate showed that 
the composition of this substance varied considerably: hence it could 
not be a definite compound. On account of the partial decomposition 
of the sugar, even at very low temperatures, and in spite of special 
precautions, it was difficult to gain definite information with regard 
to the exact nature of this precipitate ; but the facts, that after being 
washed until the washings ceased to contain sugar, the precipitate 
yielded sugar to water when suspended in the liquid, and that a mix- 
ture of 1 molecule of sugar with 30 molecules of cupric sulphate, and 
60 molecules of sodium hydrate, yielded a precipitate, the filtrate from 
which yet contained sugar, prove, in the authors’ opinion, that no 
definite chemical compound of grape sugar and cupric hydrate is pro- 
duced in these experiments. 

The authors have also attempted to prepare a compound of grape 
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sugar and cupric oxide by dissolving cupric hydrate in a solution of 
sugar, but without success. 

Hoppe-Seyler (Handb. d. Physiol. u. Pathol. Chem. Anal., 1870, p. 
108) asserts that a solution of grape sugar dissolves cupric hydrate, 
forming an unstable solution, from which cuprous oxide speedily sepa- 
rates, the sugar being oxidised to formic and other acids, and to a 
dextrin-like body. By careful and repeated experiments with cupric 
hydrate freshly precipitated, both dried in air and moist, the authors 
have assured themselves that this compound is altogether insoluble in 
a solution of pure grape sugar. 

Fileti’s (Deut, Chem. Ges. Ber., viii, 441) copper glucosates are 
asserted by the authors to be really compounds containing sugar, 
cupric oxide, and potassium. (See the following abstract.) 

M. M. P. M. 

Compounds of Grape Sugar with Cupric Oxide and 
Potassium. By W. Miuuer and J. Hagen (Pfliiger’s Archiv. jf. 
Physiol., xvii, 601—616).—Peculiarities in the phenomena exhibited 
in carrying out Trommer’s sugar-test, as noted by Reichardt (Annalen, 
xxvii, 299) induced the authors to study the behaviour of grape sugar 
towards cupric hydrate in alkaline liquids. Grape sugar and potassium 
hydrate solutions were mixed in definite proportions, and a measured 
amount of a solution of cupric sulphate was added, the whole being sur- 
rounded by ice. The following table represents the number of mole- 
cules of cupric hydrate dissolved by 1 molecule of grape sugar, in 
presence of a varying number of molecules of potassium hydrate. 

1 molecule of grape sugar in presence of— 


1 molecule of potassium hydrate dissolves 1 to 1°5 molecules of 
cupric hydrate. 

2°5—3 molecules of potassium hydrate dissolves 1°75 molecules of 
cupric hydrate. 

4 molecules of potassium hydrate dissolves 2 molecules of cupric 
hydrate. 

5 molecules of potassium hydrate dissolves 2°5 molecules of cupric 
hydrate. 

6—10 molecules of potassium hydrate dissolves 2°75 molecules of 
cupric hydrate. 


With a large excess of potassium hydrate 2°75 molecules of cupric 
hydrate only were dissolved. Inasmuch as 1 molecule of grape sugar is 
capable of reducing 5 molecules of cupric oxide in hot alkaline solution, 
it follows that this sugar can dissolve a much smaller amount of cupric 
hydrate than it can reduce; it is not therefore necessary, in performing 
Trommer’s sugar test, to cease adding cupric sulphate when the pre- 
cipitate is no longer redissolved. : ; 

By varying their experiments, viz., by mixing solutions of sugar and 
cupric sulphate, and then adding potassium hydrate, the authors found 
that, in presence of 8—10 molecules of the latter salt, 1 molecule of 
sugar was capable of dissolving 3 molecules of cupric hydrate; and of 
dissolving 3°5 molecules of the same hydrate when 13—33 molecules of 
potassium hydrate were present. ; 

Pursuing the process used by Fileti in preparing the so-called copper 
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glucosates (Ber., viii, 441), the authors have obtained a substance which 
they regard as a compound of 1 molecule of sugar, 1 atom of copper, and 
1 atom of potassium; and by using cupric acetate instead of sulphate, 
they have obtained a compound containing 2 atoms of copper, 1 atom 
of potassium, and 1 molecule of sugar. These substances are soluble 
in water. Experiments have shown that no corresponding insoluble 
double salt exists, but that the permanent precipitate produced, by 
adding 4 to 5 molecules of cupric sulphate to 1 molecule of sugar, in 
a solution containing excess of alkali, consists only of hay — 
. M. P. M. 


Composition of Honey. By J. C. Brown (Analyst, 1878, 
267).—The following table gives the results of the analysis of authentic 
specimens of honey from various sources :— 


California. 


Water expelled 
at 100° 
Water expelled 
at a high tem- 
perature and 
DOE - cscecscck 2am " ‘ : 8°13 | 10°03 
Levulose ......|36°60| 37° ‘ : 37 85 | 35 ‘96 
Dextrose 36 °55 ‘ ‘ : 36°01 | 35 °47 
doubt- , doubt- 
Cane-sugar (?) { ful —{ ful 
Wax, pollen, and 
insoluble mat- 
TEP ..cccccece) trace trace | trace ‘ _ trace | trace 
Mineral matter..| 0°15 , 0°17| 0°17 : 14 ‘ 0°11} 0:07 


_ 
«I 
§ 


The specific gravity of honey is about 1°41, but varies slightly with 
the proportion of water. 

A solution of 16°26 grams of crude honey in 100 c.c. water produces a 
deviation of —3°2° to —5° at 60°F. Greek honey produces a deviation 
of —5°5°. The same weight of dried honey in 100c.c. water gives a 
deviation of about —4°8°. C. W. W. 


Isodulcite. By R. S. Date and C. ScHorLeMMER (Deut. Chem. 
Ges. Ber., xi, 1197—1198).—Isodulcite, when heated with concentrated 
hydriodic acid, is in great part converted into a tarry mass, whilst at 
the same time a heavy liquid containing iodine distils over. This 
liquid consists of a mixture of bodies, none of which the authors have 
been able to obtain in the pure state. zs. ©. 


Action of Diastase on Starch. By Marrcxer (Landw. 
Versuchs.-Stat., xxii, 69).—Musculus asserts that 3 parts of starch 
yield 2 of dextrin and only 1 of sugar, whilst Schwarzen’s results, 
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confirmed by the author, obtained at the temperature of 48° R., showed 
1 of sugar to 1 of dextrin. This sugar is not dextrose but maltose, 
which has only two-thirds the reducing power of the former, and as 
half the reducing power of the product resulting from the action of 
diastase on sturch is due to maltose, the 4 starch-groups must yield 
3 of maltose and I of dextrin. At higher temperatures varying results 
have been obtained. At 65°, the yield of maltose is lowered by several 
per cent. ; at a still higher temperature, a tolerably constant relation holds 
between the maltose and dextrin (2 starch give 1 maltose and 1 dextrin). 
Possibly there are two diastase fermerits, one of which produces much 
maltose and little dextrin, but is destroyed while the temperature is 
still comparatively low ; while the other, destroyed at higher tempera- 
tures only, produces less maltose and more dextrin. The second 
diastase ferment appears not to act upon dextrin, whilst fresh un- 
warmed diastase readily converts the dextrin into sugar. The action 
of acids on diastase is similar to that of heat: in small quantity they 
act like a temperature of 52—56° R. (more dextrin formed), whilst 
more acid entirely stops the action. a Be 


Identity of Inulin from different Sources. By Lesceur and 
More LLE (Oompt. rend., \xxxvii, 216—217).—Inulin has been pre- 
pared from elecampane, dahlia, and chicory, and contrary to the 
statement of Ferrouillat and Savigny (Compt. rend., Ixviii, 1571) the 
authors find that from whatever source inulin is obtained, it is identical 
in chemical and physical properties. 

Inulin which had been prepared in the same manner from elecam- 
pane, dahlia, and chicory, gave with Laurent’s polarimeter a rotary 
power in which ap = —36°56, —36°57, —36°18 respectively. 

Its acetic acid derivatives, obtained by the action of acetic anhy- 
dride, also correspond in character and composition ; compounds have 
been obtained of the formulee— 


Cy.H,,0,(C2H,O2)s H C2Hi206(C2H.02)4 3 CH ~0;(C,H,02);. 


Inulin also plays the part of a weak acid, forming with alkalis com- 
pounds which are soluble in water, but precipitated therefrom by 
alcohol. These compounds are amorphous, viscid, and translucent ; 
they are unstable, as from their solution in water inulin is again pre- 
cipitated on adding more water, or on passing carbonic anhydride 
through the solution. 

Sodic inulate has a rotary power = —35°. A. J. ©. 


Action of Ammonia on Ethylic Aceto-acetate. By 
H. Precur (Deut. Chem. Ges. Ber., xi, 1193—1195).—Diphenyl- 
urea is obtained by the action of aniline on ethylic aceto-acetate ; 
neither gaseous, aqueous, or alcoholic ammonia, however, produces 
urea by an analogous reaction, but yields a liquid product, one half 
of which distils at 200—210°, whilst the residue consists of a syrupy 
mass, which becomes crystalline after a few weeks. By recrystallisa- 
tion from alcohol, solution in alkalis, and reprecipitation by acids, a 
- crystalline acid containing nitrogen was obtained, but was not further 
investigated. On passing perfectly dry ammonia into ethylic aceto- 
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acetate kept cool by ice, nearly one molecule of the gas was absorbed, 
crystals soon began to separate, and at the end of the reaction, the 
whole solidified to a white crystalline mass. Different preparations 
of these crystals, however, showed no constant melting point; one 
sample melted at 37°, and the others at lower temperatures. By frac- 
tional fusing and taking that portion melting first, crystals were 
obtained, which melted at 27°, and dissolved in alcohol and ether 
in all proportions, but were insoluble in water. They changed at 
the ordinary temperature into a colourless liquid, which sank under 
water, and solidified at 3°. Analysis led to the formula C,NH)0:. 
The author considers it to be an amide, and represents its formation 
by the equation: C,H,O; + NH; = C;NHnO, + H,0. This sub- 
stance is isomeric, but not identical with Geuther’s ammonium ethy- 
lene-dimethylene carbonate (Archiv. der Pharm., exxv, 29, 201; Jahrsb. 
(1875), 302); for Geuther’s compound is soluble in water, can be 
sublimed, and melts above 63°, whilst the compound just described is 
insoluble in water, and is decomposed on heating. T. C. 


Diehic Acid, a New Acid obtained by the Action of Potas- 
sium Permanganate on Sugar. By E. Maumeneé (Bull. Soc. 
Chim. [2], xxx, 99).—The author has already described two acids, 
hexepic and triepic, formed by the action of permanganate on sugar ; 
the present acid is more easily obtained than these two. Its potas- 
sium salt crystallises remarkably well; its solution does not precipi- 
tate metallic solutions, but the neutral lead salt reduces solutions of 
gold and silver, and forms double salts. Its formation is represented 
by the. simplified equation, Cy2H220;; a 3K,Mn,0, = 6C.H;,;KO, + 
3Mn,0; + 2H,0, but this equation, as indicated by the author’s 
theory, is never actually realised. 

Diehic acid, C,H,O,, may be considered as acetic’ (diedic) acid, 
C,H,O, + O., corresponding to dihydrodedic acid, C,H,O,, which is 
acetic acid C,H,O, + Hy. C. W. W. 


New Method of Preparing Ethyl Glycollate. By T. H. 
Norton and J. Tcnerniak (Compt. rend., lxxxvii, 30).—Glycollide 
and absolute alcohol in equivalent proportions are heated together in a 
sealed tube at 200°, until the glycollide has entirely disappeared. The 
contents of the tube are then treated with a saturated solution of 
potassium carbonate to separate the ether, which may be dried and 
rectified. The theoretical yield of ethyl glycollate, boiling at 155°, 
was thus obtained. 

It is thought probable that mercaptan would react with glycollide 
in a similar manner, producing an ether of thioglycollic acid, 

W. 


CH;.0H.CO.SC,Hs. 


Ethoxy-acetonitril. By T. H. Norron and J. TcHERNIAK 
(Compt. rend., Ixxxvii, 27—29).—All attempts to dehydrate glycoll- 
amide, so as to obtain the corresponding nitril, having failed, it was 
thought that possibly the reaction might succeed with ethyl-glycoll- 
amide, inasmuch as phosphoric anhydride is known to be without 
action on the group ethoxyl, while it acts energetically and in a 
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manner but imperfectly understood on bodies containing the group 
hydroxyl. 

Monochloracetic acid was therefore converted successively into 
ethyl-glycollic ether and ethyl-glycollamide, and the latter was after- 
wards distilled with phosphoric anhydride. 40 grams of the amide 
mixed with 60 grams of anhydride gave, on distillation on a sand-bath, 
a product boiling between 132° and 134°, which after two rectifica- 
tions weighed 15 grams. Analysis showed it to be nearly pure ethoxy- 
acetonitrile, NC—CH;.00,H;. 

The nitril is a colourless liquid, having a peculiar but not unpleasant 
odour; it is very slightly soluble in water, but readily so in alcohol 
and ether. Its boiling point is 132—133°, and its density 0°9093 at 
20°. Alcoholic potash decomposes it, with formation of ammonia, 
while nascent hydrogen produces a small quantity of a base which is 
probably the ethylated derivative of hydrox-ethylenamine. Details 
are given in the paper respecting the formation of ethyl-glycollic ether 
and its corresponding amide. J. W. 


On Monochlorethyl-acetamide. By T. H. Norton and J. 
TcHERNIAK (Compt. rend., lxxxvi, 1409—1411).—One of the authors 
has proved that dichlorethylamine contains two chlorine-atoms directly 
united to the nitrogen atom, since on treatment with zinc-ethyl it 
yields triethylamine. The present research was undertaken for the 
purpose of preparing a monochlorinated body of a similar constitution. 
With this object the halogens were allowed to act upon ethyl-acet- 
amide. The action of chlorine was very violent, but if the liquid was 
surrounded with a freezing-mixture, the action could be arrested when, 
by the increase of weight, one molecule of chlorine was known to have 
been absorbed. No hydrochloric acid was evolved, but on removing 
this acid from the product by adding potassium carbonate to the ice- 
cold solution in water, a colourless oily layer floated on the surface. 
This proved to be the monochlorethyl-acetamide mixed with ethy]- 
acetamide, and even by special treatment the mixture could not be ob- 
tained with less than 10 per cent. of the latter. An analogous 
bromo-substitution-product was obtained by warming ethyl-acetamide 
with a solution of bromine in potassium bromide; the product, 
treated with aqueous solution of potassium carbonate, yields a heavy 
oil, which is a mixture of monobromethyl-acetamide with ethyl-acet- 
amide. Both these halogen derivatives are neutral liquids, soluble in 
water, alcohol, and ether, undergoing decomposition rapidly when dis- 
tilled, and more slowly on standing. Boiling soda-solution decomposes 
the chloro-derivative into chloroform, dichlorethylamine, ethylcarbyl- 
amine, and ethylamine. F 


Action of Bromine in Presence of Aluminium Bromide on 
the Homologues of Benzene. By G. Gustavson (Bull. Soc. 
Chim. [2], xxx, 22).—Some of the homologues of benzene when sub- 
jected to the action of bromine in presence of aluminium bromide, are 
simply converted into bromo-derivatives, while others are decomposed, 
with separation of radicles of the fatty series. 

Isopropylbenzene treated in the above way is decomposed, with forma- 
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tion of hexbromobenzene and separation of isopropyl, which, by the 
action of bromine is converted into brominated compounds boiling 
between 100° and 220°. 

Cymene in the same circumstances gives only monobromisopropyl, 
which the author attributes to the difference in the rate of bromination 
in the two cases. 

Isobutylbenzene behaves like isopropylbenzene, while ethylbenzene 
produces pentabromethylbenzene. The author therefore concludes 
that ethyl and methyl are not separated by this treatment, whilst the 
radicles propyl and butyl, and probably also the more complex 
radicles, are separated. GW. W. 


Cymene and Cymyl Alcohol. By K. Kraut (Liebig’s Annalen, 
excii, 222—227).—Cymene, prepared by the action of zinc-dust on 
cymyl alcohol, boils at 174°8°, has a specific gravity of 0°8732 at 0°, 
and is identical with the cymene obtained directly from cumin oil. 


W. C. W. 


Oxidation of Nitrogenous Compounds by Potassium Per- 
manganate. II. By S. Hoocewerrr and W. A. van Dorp (Deut. 
Chem. Ges. Ber., xi, 1202—1206).—Aniline-—As previously shown 
(p. 297 of this volume), aniline on oxidation by potassium permanga- 
nate, yields oxalic acid, azobenzene, and ammonia. About 23 per cent. 
of the carbon of the aniline is converted by this means into oxalic acid. 

Orthotoluidine (b. p. 197°), on oxidation in the same manner as that 
described for aniline, gave ammonia, orthoazotoluene, and oxalic 
acid in the following proportions :—About 49 per cent. of the nitrogen 
of the toluidine was converted into ammonia; about 30 per cent. of 
the quantity of azotoluene which could theoretically be-obtained from 
toluidine; about 24 per cent. of the quantity of oxalic acid which 
could be got theoretically, neglecting the methyl-group, or 1 molecule 
of the base yields 3 molecules of oxalic acid. 

The orthoazotoluene obtained in this way crystallised from ether in 
red prisms (m. p. 55°). It is easily soluble in alcohol, ether, benzene, 
carbon bisulphide, and chloroform, but is insoluble in water. It is 
readily volatile in steam, and is not attacked by boiling sodic hydrate 
solution. It dissolves in sulphuric acid, from which it is precipitated 
unchanged on addition of water. Barsylowsky (Ber., x, 2097) gives 
137° as the melting point of orthoazotoluene; his meta-azotoluene, 
however, resembled the author’s ortho-compound both in its melting 
point and its other properties. . 

Paratoluidine gives results similar to orthotoluidine, both as to the 
quantity and nature of the bodies produced, except that para-azo- 
toluene is obtained in place of the ortho-compound, and that only 
about 40 per cent. of the nitrogen in paratoluidine is converted into 
ammonia, while about 49 per cent. of the nitrogen was converted into 
ammonia in the case of orthotoluidine. The authors are unable to 
account for this difference. 

By careful oxidation, nitrates and nitrites are produced in far less 
quantity (1—2 per cent.) in these reactions than was formerly sup- 
posed to be the case, whilst the quantity of carbonic acid is greater. 
VOL. XXXIV. 3 @ 
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There is also obtained, in addition to the substances above mentioned, 
a small quantity of a black nitrogenous body, and a nitrogenous acid ; 
this has not been further investigated. . C. 


Nitration-products of Symmetric Dichloraniline. By Brtt- 
STEIN and Kursatorr (Bull. Soc. Chim. [2], xxx, 25).—By the 
nitration of symmetric dichloraniline, two dichloronitranilines are pro- 
duced, one melting at 170—171°, and forming an acetyl-derivative melt- 
ing at 222°; whereas the other melts at 79°, and its acetyl-derivative 
at 138—139°. 

The first body, treated with nitrous ether, gives a compound, 
CsH;Cl,(NO.) (m. p. 71°), which changes into dichloraniline (m. p. 
39°), and forms an acetyl-derivative (m. p. 175°); the second 
dichloronitraniline gives with nitrous ether, metachloronitrobenzene 


(m. p. 33°). C. W. W. 


Action of Halogen Sulphur-compounds on Aniline, Acet- 
anilide, and Benzene. By E. B. Scumipr (Deut. Chem. Ges. Ber., 
xi, 1168—1175).—LIodide of Sulphur and Aniline—As previously 
shown (Ber., ix, 1050), the action of iodide of sulphur on aniline at 
160—170° results in the formation of thioaniline (m. p. 105°), and a 
considerable quantity of a dark resinous body, probably containing 
dithioaniline. 

Bromide of Sulphur and Aniline—Bromide of sulphur acts so 
violently on aniline, even when the mixture is well cooled, that it is 
necessary to dilute very largely with benzene. A considerable quan- 
tity of a highly sulphuretted resinous mass is thus obtained, which 
dissolves in benzene, and remains after distilling off the latter. 
From the residue a small quantity of dithioaniline, (C;H;NH,).S:, 
may be extracted by strong hydrochloric acid, and subsequent pre- 
cipitation by much water and afterwards ammonia. Thioaniline is 
also produced simultaneously with the dithioaniline; no evolution 
of sulphuretted hydrogen or separation of sulphur occurs during 
the reaction. 

Chloride of Sulphur and Aniline by a similar process likewise give 
thioaniline and a resinous mass, which probably consists chiefly of 
dithioaniline. 

Acetanilide and Chloride of Sulphur.—Chloride of sulphur acts on 
acetanilide only at 100°, with evolution of hydrochloric and a little 
acetic acid. From the dark brown brittle mass obtained, glacial acetic 
acid dissolves two bodies, the least soluble of which is trithioacet- 
anilide, and the other dithioacetanilide. 

Trithioacetanilide, (C;sHsNH.C.H;O).S;, crystallises from glacial 
acetic acid in small pearly plates (m.p. 214°), which in time assume 
a yellowish colour. Of the usual solvents, alcohol is the only one in 
which it dissolves, and that more readily when hot than when cold. By 
long heating with sulphuric or hydrochloric acid, it is decomposed, 
like acetanilide, into acetic acid and the corresponding sulphur base; 
the latter, being of a resinous character, has not been investigated. 

Dithioacetanilide, (CsH,NH.C,H;0).8,, crystallises from glacial 
acetic acid in greyish-white plates (m. p. 216°). It is soluble in 
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alcohol, from which it separates out, after long exposure to the air, in 
sharp pointed needles. It is but little, if at all soluble in other 
solvents, and is decomposed by acids into acetic acid and pseudo- 
dithioaniline. This base gives a stable and characteristic sulphate. 

Dithioaniline sulphate, CpH»N.S..H,SO, + 2H,0, consists either of 
a network of radiating needles, or nodular masses, which are white 
when freshly prepared, but gradually become red on exposure. The 
salt loses its water of crystallisation at 110—120°. The hydro- 
chloride is a very unstable salt, being decomposed even on exposure to 
the air. 

Pseudo-dithioaniline, C;zH;,N2S2, is a stable and well-marked com- 
pound, which can be obtained from the hot aqueous solution of its 
salts by addition of alkali. It crystallises from a large quantity of 
hot water in brilliant greenish needles (m. p. 78°), and is easily 
soluble in alcohol and still more easily in ether and chloroform; it 
is but little soluble in cold benzene, petroleum ether, or carbon bisul- 
phide, but more readily when hot. This thioanilide differs from that 
prepared by the action of sulphur bromide on aniline, for the latter 
can only be obtained as a resin, whilst the pseudo-dithioaniline is a 
well-crystallised body. They also differ in their unequal solubility in 
hydrochloric acid. The author explains the constitution of these 
bodies as follows :— 


Pseudo-dithioaniline, NH,.C,H,—S—S—C,H,.N Ho. 
Dithioaniline, NH,.C,H, <3 >C:H,.NE;. 


Chloride of Sulphur and Benzene.—These two bodies react on one 
another only at 250° in sealed tubes, when monochlorbenzene is ob- 
tained, whilst hydrochloric acid is evolved and monoclinic sulphur is 
deposited, thus :— 

C.H, + S.C, => HCl + C,H;Cl +8,. 


No sulphobenzene derivatives are produced. 

Chloride of Sulphur and Benzene in presence of Zinc.—When zinc- 
dust is added to a hot mixture of sulphur chloride and benzene, a ver 
violent action occurs, hydrochloric acid, but no sulphuretted hydro- 
gen, being evolved. From the resulting mass benzene extracts a 
clear, dark red-brown liquid, from which a small quantity of pheny]- 
disulphide (m. p. 60°) may be obtained by distillation with steam and 
recrystallisation from alcohol. Another portion of the viscous mass, 
when distilled alone, was completely decomposed, with evolution of 
hydrochloric acid, and then sulphuretted hydrogen in increasing 
quantity, and final charring of the residue. The distillate was found 
to contain phenyl-sulphydrate, C,H;.SH (b. p. 168°5°), phenyl-mono- 
sulphide, (C.H;).S (b. p. 298°), and diphenyl-disulphide, (C,H,).S, 
{m. p. 156°), already described by Graebe (Ber., vii, 51). 

By the above reaction of chloride of sulphur and benzene in pre- 
sence of zinc, an organic zinc-compound containing sulphur was also 
produced, but could not be obtained in the pure state. T. C. 


Ortho-dinitro-Compounds. By A. LAuBENHEIMER (Deut. Chem. 
Ges. Ber., xi, 1155—1161).—Orthonitraniline (m. p. 71°5°), together 
322 
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with ammonium nitrite, is produced by the action of alcoholic ammonia 
on ortho-dinitrobenzene at 100—110°. Thus: C,H,(NO,.)(NO,.) + 
2NH; = C,H.(NO.)(NH.) + NH,.NO,. 

Nitro-chlorophenyl-ethylamine, C>H;(CINO.)(NH.C.H;), is obtained 
when dinitro-chlorbenzene, CsH;(CINO,)(NO,), is shaken up with an 
alcoholic solution of ethylamine. It crystallises in gold-yellow 
needles (m. p. 83°), which dissolve with difficulty in cold alcohol, but 
easily in hot alcohol and in ether. It is almost insoluble in water, 
dilute hydrochloric, nitric or sulphuric acids, but more soluble in 
acetic and fuming hydrochloric acids. 

Nitrochlorophenyl-paratolylamine, C,Hi3(CINO.)(NH.C;H,;).— When 
1 mol. dinitrochlorbenzene and 3 mols. paratoluidine, made up to a 
paste with alcohol, are allowed to stand at the ordinary temperature 
for 24 hours, a solid crystalline mass is obtained, consisting of red and 
yellow crystals. The red crystals are the above compound, and the yel- 
low consist of diazoamido-toluene, C;H;.N—N.NH(C;H,). The former 

‘is obtained pure by warming the mass with glacial acetic acid, whereby 
the diazo-compound is decomposed into cresol and toluidine, which are 
easily removed by their greater solubility in the acetic acid. 

Nitrochlorophenyl-tolylamine crystallises in small red needles (m. p. 
124°), which dissolve with difficulty in cold alcohol, but are easily 
soluble in hot alcohol and in glacial acetic acid. 

Nitrochlorophenyl-metaphenylenediamine, 

C,H;Cl(NO,).NH.C,Hy.NH,, 

is obtained by gently warming a mixture of equal parts of meta- 
phenylenediamine and dinitrochlorobenzene with alcohol until solution 
is complete, and allowing the whole to stand at the ordinary tempe- 
rature for two days. The product is afterwards extracted with cold 
hydrochloric acid, and the resulting hydrochloride decomposed into 
free base and acid by solution in hot alcohol; the base is then ob- 
tained pure by recrystallisation from alcohol. It crystallises in car- 
mine-red silky needles (m. p. 150°), and dissolves with difficulty in 
cold alcohol, but easily in hot alcohol and in ether; it is almost inso- 
luble in water, and unites with acids to form unstable yellow salts. 

Attempts to prepare a definite compound with naphthylamine and 
dinitrochlorbenzene were unsuccessful. 

Dinitrochlorbenzene has no action on urea in the cold, but, after 
several hours’ heating at 165°, nitrochloraniline, C;H;(NH,)(NO.)Cl = 
(1: 2: 5), is obtained (m. p. 123°). Acetanilide behaves in a manner 
similar to urea. Thus :— 

C.H;Cl(NO,). + 2(C,H;0.NH:) = CsH;Cl(NO.)(NH:.) + 
-2C,H,0, + No. 

Nitrobromophenol, C;H;(0H)(NO.)Br = (1: 2: 5).—When dinitro- 
brombenzene, C;H;Br(NO,)NO, (1:3: 4:) (obtained by nitrating 
metanitrobrombenzene), is boiled with aqueous potash (sp. gr. 1°135), 
and the liquid afterwards acidified with sulphuric acid and distilled, 
two nitrobromophenols pass over with the distillate. These may 
be separated by crystallisation from petroleum. The one occurring in 
smallest quantity consists of C;H,(OH)(NO,)Br = (1: 2: 4) (m. p. 
88°), and is identical with the nitrobromphenol obtained by Brunck 
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(Zeit. f. Chem. [1867], 202); that occurring in largest quantity is 
C.H;(OH)(NO.)Br = (1: 2: 5), crystallising in prisms (m. p. 44°). 
It is easily soluble in alcohol, ether, and petroleum, and volatile in 
steam. 

Sodium salt, C.H;(BrNO,).ONa. Scarlet needles, easily soluble in 
water. 

Barium salt (C,H;,BrNO,.0),.Ba + H,O. Crystallises in dark red 
needles, very difficultly soluble in water. 

The calcium and silver salts were also prepared. eS 


Constitution of Benzene Derivatives. By KE. WropLewsky 
(Liebig’s Annalen, cxcii, 196—221).—The author has shown on a 
former occasion (Annalen, clxviii, 147) that on brominating acetopara- 
toluide, the bromine occupies the meta position, forming acetometa- 
bromo-paratoluide (m. p. 117°5°). From this compound he obtained 
metabromotoluene (1:3), which yields metabromobenzoic acid on 
oxidation, and from which meta-ethyltoluene can be prepared by the 
action of sodium and ethyl bromide. On oxidation, meta-ethyltoluene 
is converted into isophthalic acid. 

Acetometabromotoluide yields a nitro-compound, 


C.H(C H;) Br(NO,) .NH. C.H,0 


(m. p. 210°5°), erystallising from an alcoholic or acetic acid solution 
in white needles. By the action of soda-solution, this body is changed 
into bromonitrotoluidine, CsH.(CH;)Br(NO.)NH, (1: 3:5: 4), which 
crystallises in orange-coloured needles (m. p. 64°5). 

a-Bromonitrotoluene, CsH;(CH)Br.NO, (1:3: 5), prepared from 
bromonitrotoluidine, melts at 86°, and boils at 269—270°; on re- 
duction with tin and hydrochloric acid, it yields bromotolwidine, 
C.H;(CH;)Br.NH, (1:3:5). This base boils at 255—260°; it does 
not solidify at — 20°; its sp. gr. at 19° is 1:1442. It forms a series of 
well-crystallised salts, e.g., C;H.Br(NH,).HCl, colourless plates, which 
sublime readily. 

C,H,Br.NH;.HNO;. Long pink needles; 24°9 parts of the nitrate dis- 
solve in 1000 parts of water at 13°. 

(C;H,Br.NH,).H.SO,forms colourless plates. Sodium amalgam slowly 
converts bromotoluidine into metatoluidine (b. p. 197°), CsH(CH;)NH, 
(1:5), from which metabromotoluene, C.H,(CH;)Br (1:5) (b. p. 
182°), and metabromobenzoic acid (m. p. 154°), were prepared. The 
author concludes from these experiments that the bromotoluenes 1 : 3 
and 1 : 5 are identical. 

A mixture of ortho- and para-toluidine may be used for preparing 
bromonitrotoluene 1: 3:5 (m. p. 86°), since on brominating ortho- 
toluidine, the bromine occupies the meta position. Bromonitro-ortho- 
toluidine, C;H,(CH;) Br(NO.).NH, (1:3: 5:6), crystallises in orange- 
coloured prisms, which melt at 139°; it is converted by Griess’s re- 
action into bromonitrotoluene (1 : 3 : 5). 

To prove that the derivatives 1:2 and 1:6 are identical, the 
author started from dibromiodotolwene, CsH.(CH;)BrIBr (1: 3: 4: 5), 
which he prepared (1) from metabromo-metanitro-paratoluidine, 


€.H,(CH;)Br(NH,)NO, (1:3: 4: 5), by replacing the NH,-group by 
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iodine, reducing the nitro-group to NH:, and replacing the latter 
by bromine; or (II) more easily by substituting iodine for NH, in 
dibromo-paratoluidine, C;H,(CH;)Br(NH,.)Br (1 : 3: 4: 5), (Annalen, 
elxviii, 147). Dibromiodotoluene crystallises in long needles (m. p. 
86°, b. p. 270°) ; by the action of nitric acid, sp. gr. 1°43, it is converted 
into nitro-dibromiodo-toluene, C,H(CH;)(NO,)BrIBr (1 : 2: 3: 4:5), 
which forms large needles (m. p. 69°). On reduction with tin and 
hydrochloric acid, dibromoiodotoluidine (m. p. 64°) is formed. This 
base is slowly reduced by sodium amalgam to orthotoluidine (1 : 2). 

But orthotoluidine can also be obtained from dibromiodotoluidine, 
C;-H(CH;)(NH:)BrlBr (1:2: 3: 4:5): for by decomposing the diazo- 
compound of this body with hydriodic acid, dibromo-diiodotoluene, 
C.H(CH;)IBrIBr (1:2: 3:4: 5) is formed. By the action of tin 
and hydrochloric aeid, the nitro-derivative, C,(CH;)(IBrIBr)NO, 
(1:2:3:4:5:6) is converted into an amido-compound, which 
yields orthotoluidine (1 : 6) on reduction with sodium amalgam. 

Bromozylene, prepared by the action of nitrous acid on an alcoholic 
solution of bromoxylidine, is a colourless liquid; sp. gr. 1°362 at 20°, 
boiling at 204°, Dimethylethylbenzene is formed by treating a mixture 
of bromoxylene, ether, and ethyl bromide with sodium; it is a colour- 
less liquid, boiling at 185°, sp. gr. 0°861 at 20°. It yields uvitic and 
mesitylenic acids on oxidation. 

Ortho-, meta-, and para-dibromobenzene, when heated with bromine 
and water in sealed tubes at 250°, all yield the same tribromobenzene 
(1:3: 4) (m. p. 44°). W. C. W. 


Metachlorophenol. By E. Unuemann (Deut. Chem. Ges. Ber., 
xi, 1161—1162).—The author finds that this body may be prepared 
much more readily than in the ordinary way (7.e., from meta-chlorani- 
line by the diazo-reaction) by the action of nitrous acid on finely 
powdered metachloraniline nitrate, suspended in water and well cooled, 
until all has dissolved. A eold strong solution of mercuric chloride is 
then added, which produces a precipitate of a double mercury salt; 
this is very difficultly soluble in cold, but much more easily in warm 
water. The aqueous solution of this salt is heated until nitrogen 
ceases to be evolved, sodic hydrate is then added, and the solution fil- 
tered from the oxide of mercury thrown down; the meta-chlorophenol 
is finally extracted from the acidified filtrate by ether. The pure com- 
pound boils at 211° (corr.) and melts at 28°5°. 

Nitro-chlorophenol, CsH;(O0H)CI(NO.) = (1:3: 6), identical with 
that described by Laubenheimer (Ber., xi, 768), is obtained by adding 
meta-chlorophenol to well-cooled nitric acid (sp. gr. 1°42), or better by 
the action of nitrous acid on the aqueous solution of meta-chloraniline 
nitrate. It forms lemon-yellow prisms or needles, and exhibits the 
characteristic double melting puints, 38°9° and 327°. 

Nitrochlorophenol methyl ether, C{H;C1(NO.)OCH:, is prepared from 
the silver salt and methyl] iodide; it crystallises from alcohol in long 
flat yellowish-green needles (m. p. 70°5), which are easily soluble in 
ether and hot aleohol. On heating with alcoholic ammonia at 180° 
for 10 hours, it yields nitroehloraniline, C;sH3(NH,)C).NO, = (1:3: 6) 
(m. p. 123°5°). T. C. 
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Action of Oxalic Acid on Resorcin. By P. Guxkassianz 
(Deut. Chem. Ges. Ber., xi, 1148—1187).—This is an attempt to pre- 
pare a resorcin-aurin by the action of oxalic and sulphuric acids on 
resorcin, in a manner analogous to that by which aurin is obtained 
from phenol. Thus: (CO.OH), + 2C,H,(OH). = [CO.C,H;(OH)2]2 + 
2H.,0. (see p. 980). For this purpose 2 molecules of resorcin and 1 mole- 
cule of oxalic acid were heated with strong sulphuric acid (or glycerin 
or phosphorus pentoxide) at 120°, when a somewhat violent reaction 
occurred; the mass, after 4 or 5 hours, became solid. The nature and 
proportions of the gases evolved were determined, and were found to 
consist of equal volumes of carbon monoxide and carbon dioxide; they 
are produced, as in the case of ‘the formation of aurin, by the decom- 
position of a portion of the oxalic by the sulphuric acid, the rest of 
the oxalic acid entering into double decomposition with the resorcin. 
The dark-brown solid mass obtained by the reaction was boiled with 
water until free from sulphur acids, and then dissolved in potash 
solution. This solution had a dark brownish-red colour, and, on con- 
siderable dilution, exhibited a moss-green fluorescence. The author 
was unable to obtain the substance in a crystalline form, but he found 
that it could be separated into two portions, one soluble and the other 
insoluble in alcohol. The insoluble bright yellow amorphous portion 
dissolved easily in potassic hydrate, yielding a green fluorescent 
liquid; the portion soluble in alcohol, on the contrary, was a dark- 
brown mass, which, although easily soluble in potassic hydrate, gave 
not a yellowish-red but a brown liquid, which was not in the least 
fluorescent. Analysis showed that both these bodies had the same com- 
position, viz., C\yHO., or were anhydrides of resorcin-aurin; thus :— 
CO—C,H;——-OH 
| >O  . Both substances were exceedingly hygroscopic 
CO—C,H; OH . 
and could be obtained dry only at 130—135° ; they gave characteristic 
bromo- and nitro-compounds, which have not yet been studied. 

z. ©. 

Formation of Aurin. By P. GuKkass1anz (Deut. Chem. Ges. 
Ber., xi, 1179—1184).—Baeyer (Ber., iv, 660) has explained the forma- 
tion of aurin from phenol, oxalic and sulphuric acids, as being due to 
the combination of the carbonic acid set free from the oxalic acid 
with either 2 or 4 molecules of phenol, and liberation of 1 or 2 mole- 
cules of water respectively. Kolbe (Jour. f. pr. Chem., cxiii, 204), on 
the other hand, believes that it consists in a simple addition of the 
nascent carbon monoxide, set free by the decomposition of the oxalic 
acid, to 1 molecule of phenol; thus: C;H;.OH + CO = C,H,.0.CH(OH); 
whilst Dale and Schorlemmer (Annalen, clxvi, 292) represent the for- 
mation of aurin as follows: 3C;H,O + 2CO = CH,,0, + 2H.O. The 
assumption in the last two cases, viz., that it is the carbonic oxide 
which is the reacting body, is based on the experiments of H. Fresenius 
(Jour. f. pr. Chem., v, 193) and also of Erhart (Arch. f. Pharm., ccxi, 
500), according to whom the gases evolved in the reaction consist 
chiefly of carbonic acid. The former chemist also obtained aurin from 
phenol, on substituting formic acid or potassium ferrocyanide for 
oxalic acid. 
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The author finds that none of the above explanations are correct, 
and that neither the carbon monoxide nor dioxide is the necessary 
agent in the formation of aurin, but that the oxalic acid, as such, com- 
bines with 2 molecules of phenol, with liberation of 2 molecules of 
water. If this be true, the formation of aurin is exactly analogous to 
that of phthalein; thus :— 


C.H,(COOH), + 2C.H;(OH) = C.H,(CO.C,H,.OH), + 2H.0 


In confirmation of this view, experiments are detailed which show 
that Fresenius and Erhart’s statement with regard to the gases 
evolved during the reaction is incorrect, for the carbon monoxide and 
carbon dioxide (which are obtained in equal volumes) are due to the 
decomposition by the sulphuric acid of those portions of the oxalic 
acid which do not enter into combination with the phenol; while 
another portion of oxalic acid, as such, enters into double decom- 
position with the phenol to form aurin. 

The author has likewise repeated Fresenius’s experiments as to the 
preparation of aurin by the use of formic acid or potassium ferro- 
cyanide in place of oxalic acid, but has been unable to obtain aurin in 
either case, only a small quantity of a resinous body quite different 
from aurin being formed. 

From a number of analyses, the formula CHO, is assigned to 
aurin. Aurin was best obtained pure by dissolving the crude sub- 
stance in hot dilute sulphuric acid, from which, on cooling, crystals 
were deposited; these, after washing with water, were dissolved in 
sodic hydrate, and the aurin precipitated by hydrochloric acid, and 
afterwards washed until free from hydrochloric and sulphuric acids. 

= © 


The Lemon-yellow Nitro-benzoic Acid. By F. Firrica 
(Deut. Chem. Ges. Ber., xi, 1207—1210).—The lemon yellow nitro- 
benzoic acid (m. p. 142°) was converted into the amido-acid, and the 
latter into the sulphate of the corresponding diazo-benzoie acid by 
passing nitrous acid into a mixture of the amido-acid and dilute sul- 
phuric acid (1 part acid to 3 of water). The sulphate of the diazo- 
benzoic acid thus obtained crystallises in pale yellow needles, which 
are easily soluble in water, but insoluble in alcohol and ether. By 
decomposition with water, according to Griess’s reaction, it gives an 
oxybenzoie acid, CfSH4(OH).COOH, which is isomeric and not identical 
with the three known oxybenzoic acids. 

New Oxybenzoic acid.—This acid melis at 190°, whilst that from 
meta-amidobenzoic acid melts at 201°. It is likewise distinguished 
from the latter by its greater solubility in water; for 1 part of the new 
acid dissolves in 45°8 parts of water at 18°, whilst 1 part of the meta- 
oxybenzoic acid dissolves in only 108°2 parts of water at the same 
temperature; nor is the new acid volatile with steam. 

The barium salt [CsH,(OH).COO].Ba + H,0, retains 1 molecule of 
water even at 100°. It could only be obtained in an amorphous state, 
in which respect it differs from the barium salt of meta-oxybenzoic acid. 
Both salts are very easily soluble in cold water, and that of the new 
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acid also in alcohol; the latter acid appears to form a liquid ethyl salt ; 
metaoxybenzoic acid does not. 

By decomposition with alcohol, the sulphate of the diazobenzoic acid, 
corresponding with the yellow nitrobenzoic acid (m. p. 142°), is remark- 
able in giving etiiyloxybenzoic acid, C;H,(OC,H,).COOH, which, from 
its m. p. 138° and great solubility in water, appears to be identical 
with that described by Heintz (Annalen, cliii, 334). It differs from 
the latter, however, in that the barium salt of Heintz’s acid crys- 
tallises from water with 1 molecule of water, and is less soluble in 
cold than in hot water; whilst the barium salt of the new acid is just 
as soluble in hot as in cold water, and does not crystallise from the 
latter; from alcohol it separates in nodular anhydrous crystals. By 
decomposition with alcohol, the sulphate of the new diazobenzoic acid, 
unlike that of the diazo-compound from meta-nitrobenzoic acid, gives 
benzoic acid, and not ethyl-oxybenzoic acid. The yellow nitro-benzoic 
acid of m. p. 135°, as well as that of m. p. 128°, yields the same diazo- 
compound as the acid of m. p. 142°. T. C. 


Preliminary Notice on Phenylglyceric Acid and Related 
Compounds. By R. Anscuiirz and L. Kinnicutr (Deut. Chem. 
Ges. Ber., xi, 1219—1221).—Methyl cinnamate, 

C,.H;.CH—CH.COOCH;, 


is a white solid body, having a very pleasant odour ; it is easily soluble 
in all the ordinary solvents except water. It melts at 334° and boils 
at 263°. Kopp (Annalen, Ix, 269), however, describes it as a liquid 
boiling at 241°. 

Ethyl cinnamate, CsH;.CH—CH.COOC.H,, is a colourless liquid of 
pleasant odour (b. p. 271°, Kopp, 263°). 

Normal propyl cinnamate, C;§H;.CH—CH.COOC;H,, is also a colour- 
less liquid (b. p. 283). 

Methyl-phenyl Dibromopropionate, CsH;.CHBr.CHBr.COOCHs, sepa- 
rates in the crystalline state on the addition of bromine to the ethereal 
solution of methyl cinnamate. It crystallises from ether in colourless 
transparent crystals (m. p. 117°), soluble in all the ordinary solvents 
except water. 

Ethyl-phenyl Dibromopropionate, C;H;.CHBr.CHBr.COOC,.H,, is ob- 
tained like the methyl ether. It is easily soluble in all solvents except 
water, and separates from its solution in ether or chloroform in large 
colourless crystals (m. p. 69°). It is not decomposed by boiling with 
water. 

Ethyl Dibenzoylphenylglycerate, 


C.H;.CH(0C,H;CO).CH(0.C,H;CO).COOC.H;, 


is obtained on boiling a solution of ethyl-phenyl dibromopropionate in 
toluene with somewhat more than the calculated quantity of silver 
benzoate for three days, and can be separated from the benzoic acid 
simultaneously produced by crystallisation from alcohol, in which it is 
but little soluble. It forms striated crystals which melt at 109°. 
T. C. 

Substances obtained from Strawberry Roots. By T. L. Puip- 

son (Chem. News, xxxviii, 135).—Strawberry root contains a kind of 
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tannin called fragarianin, having a pale-yellow colour, soluble in 
water, alcohol, and slightly acidulated water, and giving a green 
colour with ferric salts. It forms an insoluble compound with 
hydrochloric acid, and is precipitated in purple flakes by alkalis. 
Fragarianin may be obtained pure by evaporating an aqueous solution 
in an atmosphere of carbon dioxide ; when boiled with dilute acids it 
yields fragarin, which may be obtained from the root by digesting 
5 grams with a 5 per cent. hydrochloric acid solution for 48 hours, 
when the solution is filtered, strongly acidified, and boiled. As the 
temperature rises the colour changes from yellow to orange, and, after 
boiling for some time, fragarin separates out as a reddish-brown 
amorphous powder, soluble in water, alcohol, and ether, and dissolving 
in potash with a reddish-purple colour. It forms a compound with 
sulphuric acid, and a yellow nitro-compound when treated with nitric 
acid. When heated with hydrochloric acid and potassium chlorate, it 
yields a yellow chlorine compound insoluble in water and decomposed 
by ammonia. It chars when heated, probably yielding protocatechuic 
acid, which is also formed when fragarin is fused with potash. Cin- 
chona-red and fragarin may be distinguished by their action with 
caustic potash, the former giving a dirty-green colour and the latter a 
reddish-brown solution. 

Strawberry root also contains a body similar to quinovin, which 
yields a substance resembling, but not identical with, quinovic acid. It 
also contains a smal] quantity of gallotannic acid. L. T. O'S. 


Neutral Ethyl Salt of Nitrophthalic Acid, and Baeyer’s 
Oxyphthalic Acid. By O. MILLER (Deut. Chem. Ges. Ber., xi, 
1191—1193).—The author corrects his former statement (Ber., xi, 
962) that ethyl isonitrophthalate can be readily crystallised whilst 
ordinary nitrophthalate can be obtained only as a non-crystallisable 
oil; for he now finds that the pure ethyl salt of ordinary nitrophthalic 
acid cannot be prepared by the action of hydrochloric acid gas on 
the alcoholic solution of the acid, as a portion of the nitro-acid is 
reduced to phthalic acid, and the ethyl compound previously supposed 
to be pure was therefore a mixture of the nitrophthalate and phtha- 
late. The pure ethyl salt of ordinary nitrophthalic acid can, however, 
be readily obtained by the action of ethyl iodide on the silver salt. It 
is a colourless crystalline substance, m. p. 43°. 

The oxyphthalic acid of Baeyer (Ber., x, 1083) does not correspond 
with ordinary, but with iso-nitrophthalic acid. For as the ordinary nitro- 
acid, from which he prepared his oxy-acid, was obtained by Faust’s 
method (Annalen, clx, 56), it could not be pure, but would contain in 
addition an almost equal quantity of isonitrophthalic acid, as the 
author has previously shown (loc. cit.) ; and further, as Baeyer’s 
method of preparing the oxy-acid from the nitro-acid was such as to 
convert the iso- and not the ordinary nitro-acid into oxy-acid, the oxy- 
acid he obtained would correspond, not with the ordinary, but with 
iso-nitrophthalic acid. The author has proved the truth of this by 
submitting pure iso-nitrophthalic acid to the treatment described by 
Baeyer fur obtaining the oxyphthalic acid, and has by this means 
obtained an oxy-acid identical with that prepared by Baeyer. In the 
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course of this last experiment he found that the ethyl amido-phthalate,. 
obtained by reduction from the acid ether of iso-nitrophthalic acid 
(m. p. 32°), crystallises in large short prisms (m. p. 95°). 
Iso-oxyphthalic acid crystallises from ether in dirty-coloured micro- 
scopic tables melting at 180°, and at the same time undergoes con- 
version into the anhydride (m. p. 165°). The aqueous solution of the 
acid is coloured reddish-yellow by ferric chloride. T. C. 


Chloronaphthylamine. By P. Srr1puerR (Deut. Chem. Ges. Ber., 
xi, 1201—1202).—This compound is obtained when a mixture of 
naphthylamine and stannous chloride is exposed to the air for several 
weeks. It can be separated from unchanged naphthylamine by frac- 
tional crystallisation from benzene, in which it is but little soluble. It 
is readily soluble in alcohol and ether, and crystallises in colourless 
needles (m. p. 98°). It possesses basic properties, uniting with acids 
to form crystalline salts. 

Acetyl-chloronaphthylamine, C\oHsCl.NH(C.H;0), is obtained by long 
boiling of chloronaphthylamine with glacial acetic acid, and recrystal- 
lisation from this latter solvent. It crystallises in colourless needles 
(m. p. 184°), easily soluble in alcohol and ether. T. C. 


Diphenylene Ketone from Anthraquinone and Pyrocon- 
densation-products. By R. Anscniirz (Deut. Chem. Ges. Ber., xi, 
1213—1216).—Anthraquinone, when heated with 20 times its weight 
of caustic lime, yields diphenylene ketone together with small quantities 
of diphenyl, anthracene, and fluorene. This reaction seems to indicate 
that the CO-groups in anthracene occupy the diortho-position, thus :— 


Fe no Oe a” dan a 


cae oy 


Anthraquinone. Diphenylene ketone. 


for Anschiitz and Japp (Ber., xi, 211) have shown that diphenylene 
ketone on oxidation gives phthalic acid, and therefore that in di- 
phenylene ketone the CO-group is in the diortho-position. 

On the other hand, the fact that all the members of Greebe’s diphe- 
nylene-series have the substituting atoms or atom-groups in the diortho- 
position with reference to the points of combination of the benzene 
neuclei, and also that all these diphenylene compounds can be formed 
by condensation pyro-reactions from the corresponding diphenyl com- 
pounds, is not easily reconciled with the above theory of the constitu- 
tion of anthraquinone. 

The author proposes the following law, by the help of which he 
endeavours to explain why fluorene and phenanthrene occur in such 
large quantities in the high-boiling portions of coal-tar :—Pyro-con- 
densations from phenyl-phenyl derivatives to phenylene-phenylene- 
derivatives always take place in such a way that the atoms or atom- 
groups connecting the phenylene nuclei, assume the diortho-position 
with reference to the points of combination of the phenylene nuclei. 


T. C. 
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Monobromophenanthrene and Phenanthrene Dibromide. By 
R. Anscnt'1z (Deut. Chem. Ges. Ber., xi, 1217—1219).—The author, 
like Hayduck (Annalen, clxvii, 181), has been unable to convert 
monobromophenanthrene into the tolane corresponding with phenan- 
threne, even by long-continued heating at 170° with the most concen- 
trated potash solution. The bromine-atom in monobromophenan- 
threne is probably in the same position as the oxygen-atoms in 
phenanthrenequinone, for on oxidation it yields the latter substance. 
Its constitution is therefore (C,;H,)2.C,HBr; it can be sublimed with- 
-out decomposition, and is not decomposed by distillation at a tempera- 
ture above 360°. 

When monobromophenanthrene, dissolved in glacial acetic acid, is 
warmed with nitric acid, a mixture of at least two nitro-compounds is 
precipitated on the addition of water, in the form of yellow micro- 
scopic needles. From this mixture, carbon bisulphide or ether extracts 
-one of the bodies, and leaves the other as a reddish-yellow substance, 
which has not been further examined. The soluble portion after re- 
-erystallisation yields fine prisms or compact crystals (m. p. 195°), 
which sublime in long needles. Analysis showed that this substance 
is mononitrobromophenanthrene, Cy,zH;(NO.).C,HBr. 

Phenanthrene dibromide appears to give a nitro-product when 
treated with nitric acid, in acetic acid solution. An alcoholic solution 
-of phenanthrene dibromide, when acted on by potassium cyanide, yields 
phenanthrene. Stilbene bromide, in a similar manner, gives stilbene. 


This reaction is parallel to that which occurs when diphenyl-succinic 
acid is obtained from ethyl monobromophenylacetate by means of 
potassium cyanide (Bull. Soc. Chim., xix, 106), the one being an extra- 
and the other an intra-molecular condensation. a 


Anthrarufin, a New Dioxyanthraquinone from Metaoxyben- 
zoic Acid. By E. Scuunck and H. Romer (Deut. Chem. Ges. Ber., 
xi, 1176—1179).—By the action of strong sulphuric acid on metaoxy- 
benzoic acid two products are obtained, one of which is soluble in 
water, and the other insoluble. The latter is again divisible into two 
parts, one soluble in baryta-water and consisting of the two dioxyan- 
thraquinones, anthraflavic acid, and metabenzodioxyanthraquinone 
(Ber., xi, 969), and the other insoluble, consisting of a third dioxy- 
-anthraquinone, to which the name anthrarufin is assigned. 100 grams 
oxybenzoic acid yield 30 grams of anthraflavic acid, 4—5 grams of 
metabenzodioxyanthraquinone, and 2 grams of anthrarufin. 

Pure anthrarufin may readily be obtained from the crude brownish- 
black product by sublimation and subsequent recrystallisation from 
glacial acetic acid. An analysis led to the empirical formula, C,,H,Q\. 
Anthrarufin sublimes readily at 120—130°; is almost insoluble in 
water, and but difficultly soluble in alcohol, from which it crystallises 
in yellow iridescent regular quadratic tables (m. p. 280°). It is difii- 
cultly soluble in glacial acetic acid, yielding a solution with a slight 
green fluorescence. It is moderately soluble in benzene, and but little 
soluble in ether and carbon bisulphide; it dissolves in chloroform, 
from which it crystallises in prisms. . None of the above solutions 
show any absorption-bands, but only a darkening of the spectrum. It 
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is otherwise, however, when strong sulphuric acid is the solvent. 
Strong solutions by refracted light appear cherry-red, and by reflected 
light show a strong scarlet fluorescence. Dilute solutions assume a 
beautiful carmine-red, but only very dilute solutions give sharply- 
defined absorption-bands. These colour reactions are extremely delicate. 
One part of the substance in 10,000,000 parts of sulphuric acid shows 
an evident carmine-red colour in strata 1 inch thick, while absorption- 
bands may be observed in solutions that appear colourless. Small 
quantities of nitric or nitrous acids change the carmine-red into 
a deep yellow which no longer exhibits any absorption-bands. Anthra- 
rufin dissolves in potash-solution with a greenish-yellow colour; the 
addition of hydrochloric acid produces an orange-coloured precipitate, 
which by boiling with zinc-dust changes to a green fluorescent 
liquid. It is almost insoluble in sodium carbonate and in ammonia. 
Alcoholic acetate of lead gives no precipitate in solutions of anthra- 
rufin, but alcoholic copper acetate gives a brownish-red precipitate. 
Anthrarufin is not attacked by bleaching-powder, and does not produce 
lakes with alumina or oxide of iron. It yields a nitro-derivative. 

a-Diacetyldioxyanthraquinone, C\yH,(C2H;0).0,4, is obtained by the 
action of glacial acetic acid on anthrarufin at 200°. It crystallises in 
yellow needles (m. p. 245°, with decomposition) which are completely 
insoluble in potash-solution, very difficultly soluble in alcohol, but 
more readily in glacial acetic acid. 

Anthrarufin, when boiled with potash-solution, gives, at a certain 
concentration of the solution, a brownish potash salt crystallising in 
needles. By further evaporation, however, an indigo-blue salt is 
obtained, which on addition of water is again converted into the 
brown-red modification. Finally, if the mass be heated to fusion, a 
dark-blue lustrous mass is produced, which dissolves in water with a 
violet-blue colour. After the removal of unattacked anthrarufin, a 
yellowish-brown substance is obtained on addition of hydrochloric 
acid, which on sublimation yields small red needles, consisting appa- 
rently of trioxyanthraquinone. They are soluble in potash solution 
with an indigo-blue colour, and in strong sulphuric acid with a violet 
colour. Alcoholic lead acetate gives a violet-blue precipitate, and 
alcoholic copper acetate a blue solution. The determination of the 
constitution of this body is deferred until a larger amount of material 
has been prepared. 

Attempts to obtain meta-benzodioxyanthraquinone and anthrarufin 
from oxybenzoie acid in large quantity by the use of means other than 
sulphuric acid have, as yet, been unsuccessful. T. C. 


Detection of Small Quantities of Fluorene in presence of 
Phenanthrene and Anthracene. By R. Anscuiirz (Deut. Chem. 
Gres. Ber., xi, 1216—1217).—15 grams of the substance to be tested 
are oxidised in the ordinary manner with potassium dichromate and 
sulphuric acid; after six hours’ boiling the solid products of oxidation 
are filtered off and distilled with steam. The distillate by slow crys- 
tallisation from alcohol yields, together with unoxidised hydrocarbons, 
compact crystals of diphenylene ketone if fluorene be present in the 
original mixture. These crystals can easily be separated mechanically 
and obtained pure by recrystallisation. T. C. 
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Examination of the “Gum” of the Quebracho Colorado 
(Loxopterigium Lorentit, Grisebach). By Prepro N. Arata (Anales 
de la Sociedad Cientifica Argentina, July, 1878).—This tree, belonging 
to the Anacardiaceous order, is indigenous in, and peculiar to, the 
northern part of the Argentine Republic. The so-called gum, or 
rather thickened juice, collects in the cracks and hollows of the wood, 
in ruby-red concretions somewhat resembling colophony, but more 
brittle; it is easily pulverised, and yields a brick-red powder. It is 
scentless, but has a slightly astringent taste. Sp. gr. 13756 at 15°. 
It is easily soluble in alcohol, acetone, and acetic ether; dissolves also 
in amyl alcohol, and acetic acid, but is insoluble in benzene, carbon 
bisulphide, chloroform, and turpentine oil; nearly insoluble in cold 
water and in ether; nevertheless an ethereal solution, having an 
emerald-green colour, may be obtained by agitating the gum with 
ether and water. Boiling water dissolves it completely, and deposits 
part of it on cooling. It dissoives also in strong sulphuric acid, and 
is precipitated therefrom by water. Heated in a platinum capsule it 
swells up and burns, leaving a shining porous cinder, which burns 
away slowly on continuing the heat. If the combustion be completed 
in a stream of oxygen, the unburnt residue is scarcely appreciable. 

A 1 per cent. solution of the gum in absolute alcohol, in a layer 
7 mm. thick, exhibits an absorption-spectrum having a dark band 
commencing between the solar lines A and B, and terminating at C ; 
another extending for a short distance on each side of D; and a third 
beginning half-way between D and E and extending to all the more 
refrangible part of the spectrum. The same solution in a layer 25 mm. 
thick absorbs the whole of the spectrum, excepting a narrow space 
from C half-way to D. A solution of dragon’s blood, which in some 
respects resembles quebracho gum, exhibits a very different spectrum, 
coutaining a dark band extending for a short distance on each side 
of C, and a second beginning just beyond D and occupying all the 
rest of the spectrum. 

Reactions. — Quebracho gum, subjected to dry distillation, yields 
between 100° and 120° a distillate which remains liquid on cooling, 
and between 240° and 245° a distillate, which solidifies to colour- 
less prisms of pyrocatechin (m. p. 105° nearly, b. p. 240°—245°). 
The gum is strongly attacked by concentrated mitric acid, and 
when heated with the same acid somewhat diluted with water, it 
is oxidised to oxalic acid and trinitrophenol or picric acid. 
Fused with potash it yields protocatechuic acid, C;H,O, or 
C.H;(OH),..COOH, and phloroglucin, C,H,Os. 

The formation of these products renders it probable that quebracho 
gum contains one of the bodies called catechins* ; but in consequence 
of the great tendency of these bodies to alteration, the author has not 
yet been able to obtain satisfactory evidence of their actual presence 
in the gum. The existence of a catechin in an anacardiaceous plant 
would be a novelty, these bodies having hitherto been found only in 
the leguminous, rubiaceous, and cedrulaceous orders. H. W. 

* Gautier has shown that the term “ catechin,” usually supposed to denote a 


definite proximate principle of plants, really includes several compounds forming a 
aatural family of organic bodies (see this Journal, 1877, ii, 892). 
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Chlorophyll. By A. H. Cuurcu (Chem. News, xxxviii, 168).— 
Chlorophyll was extracted with ether from the dried leaves of a red- 
leaved variety of garden beetroot; the ether was removed and the 
residue extracted with cold alcohol. The alcoholic ’solution was evapo- 
rated over sulphuric acid in vacuo in the dark, and the residue on 
standing assumed an olive-brown colour. This was heated in a water- 
bath with zinc-dust, when it assumed a bright green colour, and its 
alcoholic solution gave the red fluorescence and spectral bands charac- 
teristic of chlorophyll. The green mass was distilled in presence of 
zinc-dust in a current of dry hydrogen, when an oily distillate was 
obtained which appeared to be a mixture of three substances, possibly 
hydrocarbons; the less volatile portion crystallised on cooling. 

L. T. O’S. 

Colouring Matter of Wines. By A. GauTIER (Compt. rend., 
Ixxxvi, 1507—1510).—Carignane grape.—Six kilograms of grape- 
skins were digested in alcohol at 85° and the clear liquor precipitated 
by the addition of powdered lead acetate. The deep blue precipitate 
was washed, dried at 60° in an atmosphere of carbon dioxide, and sub- 
sequently treated by the method devised by M. Glénard for the prepa- 
ration of cenolin (Ann. Chim. Phys. [3], liv, 360). The substance thus 
obtained was a violet-red powder, almost insoluble in water and ether, 
but dissolving in alcohol with a magnificent carmine-red colour. It gave 
on analysis numbers which agree with the formula C2,H2O,. 

A blue nitrogenous substance in combination with iron also exists 
in this grape. It was separated by partially neutralising the wine 
with sodium carbonate, and thenadding an excess of common salt. 
The indigo-blue precipitate, after washing with alcohol, ether, and 
water saturated with carbon dioxide, was decomposed by shaking 
with ether containing a little hydrochloric acid, whereby ferrous 
chloride was formed, and a red acid liberated which dissolved in the 
ether. The analysis of the iron salt gave the formula Cy;3HoFeN20.0, 
which is very nearly the triple of the preceding formula. 

Grenache grape.—By a similar process to that adopted in the case of 
the carignane grape, a deep violet-red colouring matter was extracted, 
which on analysis was found to be represented by the formula 
C.3H220.. M. Glénard has also extracted from the gamay grape 
a similar colouring matter, which corresponds with the formula 
CoH 90 jo. 

The author is of opinion that all these colouring principles are 
derived from a colourless tannic acid, which, in contact with air, 
becomes red instantly by oxidation. He has moreover suceeeded in 
extracting the colourless tannic acid from the skin of the unripe 


grape. 


Gnoscopine. By T. and H. Smirn (Pharm. J. Trans. [3], ix, 
82).—In the mother-liquors from the purification of narceine, a crys- 
talline alkaloid has been discovered characterised by forming readily 
crystallisable salts which have an acid reaction. This substance, 
gnoscopine, C.H3,N,Oy, is soluble in 1,500 parts of cold alcohol, melts 
at 233°, but decomposes at the same time. It is insoluble in both 
aqueous and alcoholic solutions of soda, but soluble in chloroform 
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and carbon bisulphide, and slightly in benzene. The solution of the 
chloride gives a buff-coloured precipitate with potassium platino- 
chloride. It likewise dissolves in sulphuric acid with a slightly 
yellow colour, which becomes carmine-red on the addition of a trace 
of nitric acid. This reaction serves to distinguish gnoscopine from 
rhoeadine, which becomes red on addition of sulphuric acid alone. 

E. W. P. 


Quinine and Cinchonine. By A. ButTLeRow and Wiscr- 
NEGRADSKY (Bull. Soc. Chim. [2], xxx, 26).—By the action of alkalis on 
cinchonine, quinoline (b. p. 243°) is formed, together with a solid sub- 
stance, which, when treated with alkali gives an alkaloid of the pyridine 
series and various volatile acids. The alkaloid boils at 170—175°. 
The volatile acids consist of acetic, butyric, and proprionic acids, 
recognised by the composition of their silver salts (see next paper). 

Quinine, subjected to the action of alkalis, gives a liquid alkaline 
substance boiling about 40° higher than quinoline, and forming an 
easily crystallisable non-deliquescent hydrochloride, while quinoline 
hydrochloride crystallises with difficulty and liqueties on exposure to 
the air. In the second phase of the reaction with alkalis, a volatile 
alkaloid and volatile acids are produced, apparently identical with 
those obtained from cinchonine under the same circumstances. 

The authors intend to study the above reactions, and the other 
transformations of quinine and cinchonine (except their oxidation- 


products), with the view to determine their constitution. 
C. W. W. 


Note on the preceding Paper. By M. Luspavin (Bull. Soc. 
Chim. [2], xxx, 28).—The author obtained, by the action of alkalis on 
cinchonine under conditions different from those employed by But- 
lerow, a series of volatile acids, some more complex than butyric acid. 


C. W. W. 


Conchinine Sulphate. By O. Hesse (Deut. Chem. Ges. Ber., xi, 
1162—1166).—Conchinine sulphate does not, as Petit (Meeting of the 
Pharm. Soc., Paris, 9 Jan., 1878) and de Vry (Pharm. J. Trans. [3], 
viii, 745) have stated, occur in the anhydrous state in commerce, but 
contains water of crystallisation, thus: 2C.»H»N,.O,.80,H, + 2H,0, 
the error of the above-named chemists being due to the fact that they 
determined the water at 100°, whereas conchinine sulphate loses its 
water of crystallisation only at 120° and in moist air readily takes it 
up again. In these respects it differs essentially from quinine, cincho- 
nidine, and cinchonine sulphates, which easily lose their crystallisation 
water at 100°, and also from homo-cinchonidine sulpha‘e, which gives 
up its water at the ordinary temperature. 

The method proposed by de Vry for testing the purity of conchinine 
sulphate is identical with that described by the author (Annalen, 
clxxvi, 322). It does not answer, however, in case of adulteration 
with inorganic salts, but these can easily be detected by treating 
1 gram of the salt with 7 c.c. of a mixture of 2 vols. of chloroform 
and 1 vol. of alcohol (97 per cent.), when complete solution takes 
place if the sulphate be free from inorganic impurities. 
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The presence of cinchonidine sulphate in conchinine sulphate can 
also be detected by treatment with pure chloroform, in which the 
former is very difficultly soluble; if, however, only a very small quan- 
tity of the impurity be present it will dissolve in the chloroform, in 
which case the chloroform solution must be shaken with cold water, 
when the whole of the cinchonidine as well as a part of the con- 
chinine sulphate dissolves in the water; the presence of the former 
sulphate can now be detected by Rochelle salt. 

The solution of pure conchinine sulphate in chloroform is at first 
colourless, but after long keeping in the dark, or exposure to diffused 
light, it becomes yellow, with a slight green reflex. In direct sunlight, 
however, after a few hours it becomes cloudy and deposits a small 
quantity of an amorphous body, the liquid becoming brown. By 
shaking with water the solution is decolorised in the first two cases, 
the colouring matter passing into the water, which now exhibits a 
feebly acid reaction and blue fluorescence. The solution which has 
been exposed to direct sunlight is not completely decolorised by agita- 
tion with water, but the latter becomes more acid than in the former 
cases. During these reactions the alkaloid apparently suffers no 
essential change. The author believes that the reactions are due to 
the sulphate, dissolved in chloroform, being partially decomposed by 
direct sunlight into free base and an acid salt. T. C. 


On Albumin. By Danitevsxy (Bull. Soc. Chim. [2], xxx, 23). 
—By the action of alkalis on albumin, an alkaline sulphide, and a sub- 


stance which the author names protalbin, differing entirely from 
albumin, are formed. Protalbin is reconverted into albumin by heat- 
ing it several times in sealed tubes with alcohol at 100°. 

oC. Ww. Wy. 


Researches on Peptones. By A. HenninGer (Compt. rend., 
Ixxxvi, 1413—1416).—-Peptones, the ultimate products of peptic diges- 
tion, have hitherto been found difficult to obtain in a state of purity, 
owing to their tendency to retain mineral salts or bases, and have 
yielded on incineration from 3 to 7 per cent. of ash. Maly obtained 
a fibrin-peptone, which yielded only 0°64 per cent. of ash, by separating 
the mineral substances by diffusion, The author proposed to attain 
the same end, by starting with albuminoids free from mineral matter, 
and using subsequently only such reagents as could be completely 
removed by precipitation; substituting, therefore, sulphuric for hydro- 
chloric acid, he found the process required two or three times as long 
for completion, but the acid could then be exactly removed by baryta. 

The pepsin used was of three kinds, an aqueous solution dialysed 
from a dog’s gastric juice, a glycerin solution obtained by Wittich’s 
method, and a very active commercial pepsin. The albuminoid matters 
were free from mineral matter, as detailed below. 

_ Fibrin.—The substance, after having been soaked in water contain- 
ing 1 per cent. of hydrochloric acid, was tied up in a cloth, gently 
expressed, and hung in distilled water, which was constantly changed ; 
the mass in the cloth was frequently kneaded and squeezed ; and all the 
acid and the salts rendered soluble by the acid were thus removed in 
the course of three or four days. The gelatinous mass was then thrown 
VOL. XXXIV. 3 y 
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into absolute alcohol, which was changed several times; the fibrin, 
after a final prolonged treatment with ether, to remove fatty matters, 
did not yield more than 0°29 per cent. of ash. 

Albumin, purified by dialysis, yielded only 0°48 per cent. of mineral 
matter. 

Casein.—Skimmed milk was mixed with 53, of soda solution and 
freed from fat by four successive treatments with ether; the product 
was then partially neutralised with dilute phosphoric acid, and mixed 
with a little hydrocyanic acid to hinder putrefaction. This liquid was 
subjected to dialysis for twelve days, changing the water twice a day ; 
the casein was then separated by adding acetic acid and boiling, and 
was washed with water. 

The purified albuminoid matter is heated at 44°, with five times its 
weight of water containing 5%, of H,SO,, and the quantity of pepsin 
requisite to secure rapid digestion. After three or four days, the 
liquid is filtered, freed from all its sulphuric acid by baryta, and evapo- 
rated at 6V—70°. Alcohol is gradually added to the syrupy residue, 
until the liquid becomes turbid and separates on standing into two 
layers ; the lower consists of a little impure peptone, and contains the 
greater part of the colouring matters. The upper layer is poured in a 
fine stream into six times its volume of 98 per cent. alcohol, which is 
meanwhile vigorously stirred ; the peptone which settles down is dis- 
solved in a little water, and reprecipitated by alcohol, and this process 
is repeated. The peptone is then treated with absolute alcohol, first 
cold and then warm, and finally several times with ether. These 
treatments with alcohol and ether render insoluble a small quantity of 
albuminoids, which remain as a residue on redissolving in water; one 
more precipitation with alcohol yields a peptone perfectly soluble in 
water. A trace of impurity, detected by a slight turbidity being pro- 
duced with acetic acid and potassium ferrocyanide, can be entirely 
removed by dialysis continued for about ten days. A small quantity 
of perfectly pure peptone was thus obtained. 

‘he peptones prepared from fibrin, albumin, and casein are amor- 
phous, infusible, white powders, very soluble in water and in glacial 
acetic acid. They behave like feeble amidated acids. In an acetic 
solution of the peptones, sulphuric, hydrochloric, or nitric acid pro- 
duces at once an abundant white precipitate, consisting of a salt of 
the peptone, corresponding to the acid used. The different pepiones 
show no difference in their reactions; they differ from albuminoids in 
being less easily coagulated and precipitated ; they very nearly resemble 
gelatin, but their hot solutions do not set on cooling. The peptones 
prepared from albumin, fibrin, and casein show different rotatory 
powers, that from albumin causing least, and that from casein most 
rotation. So long therefore as the albuminoids which differ in their 
rotatory power are allowed to be different varieties, we must also 
aimit the existence of varieties of peptones. F. C. 
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Physiological Chemistry. 


Digestion in Sheep. By E. Wiupr (Landw. Versuchs.-Stat., 
xxii, 54—58).—The amount of the secretion poured into the alimentary 
canal is very large in comparison with the food eaten, but the greater 
part of it is reabsorbed. Characteristic secretions are poured in by 
various glands, and it appeared of interest to ascertain the quantity 
and relation of the various constituents supplied by the different 
glands ; and also the differences, if any, at various intervals of time 
after feeding. The food of ruminants usually contain much silica, and 
as the tissues and liquids of animals are very poor in this substance, it 
may be assumed that this substance is almost indigestible, and may 
be therefore used as a standard of comparison in examining the con- 
tents of the alimentary canal. 
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Three sheep were taken and fed with chopped barley straw and distilled 
water. At the endof about 10 days No. III was killed, 12 hours after 
the last meal, taken at 6:0 p.m. the day before. II and III were fed at 
6°0 a.m. ; IT was killed at 7:0 a.m., and I was killed at noon, or 6 hours 
after feeding. The whole alimentary canal was divided into sections, 
the contents of which were weighed, both before and after drying ; 
the amount of cellulose and nitrogen was then determined for each, 
and acomplete analysis of the ash was made. The numbers thus found 
are calculated on the amount of food taken during 24 hours, and the 
results obtained are compared with the constituents of the food taken. 
The results are given in the table (p. 991); the sign (+) prefixed 
indicates that in the corresponding section more has been secreted than 
absorbed ; the (— ) sign indicates that more has been absorbed than 
secreted in that section. 

The excess of nitrogen, phosphoric acid, soda, and carbon in the 
first column must be due to the salivary glands; the excess in the 
second column will be due to the glands of the rennet stomach, and 
column 3 shows the secretion due to the liver, pancreas, and 
Lieberkuhn glands. According to these results, the salivary gland is 
least active in the fasting condition, and increases after feeding; the 
glands of the stomach are most active during fasting, whilst the glands 
of the small intestine resemble the salivary glands. 

Whilst the food taken is rich in potash, the secretions consist largely 
of soda, which amounts to 30 times the amount taken as food; the 
secretion of phosphoric acid reaches 12 times, and that of nitrogenous 
substances 3 times; these substances are for the most part reabsorbed 
in the intestinwm ccecwm. ~ o 


Work and Digestion of a Horse. By O. Kettner (Landw. 
Versuchs.-Stat., xxii, 783—79).—A horse was worked 13—14 days at a 
time on five occasions, under known loads. The results show that the 
varying loads had no influence on the amount of food digested. The 
nitrogenous constituents of the urine were also determined, and it 
was found that an increase of the load was accompanied by a not in- 
considerable increase in the amount of nitrogen secreted by this means. 

J. T. 

Influence of Food on the Formation of Bone. By J. 
LEHMANN (Landw. Versuchs.-Stat., xxii, 58—59).—The author has 
ascertained, by experiments on young animals, that food containing an 
insufficiency of phosphates has a decided influence on the various parts 
of the skeleton. A young pig, which had been fed for 126 days on 
potatoes only, suffered in consequence from rachitis, whilst other pigs 
from the same litter, supplied with phosphates, had a normal skeleton. 
But in the latter case the nature of the phosphate supplied affected the 
skeleton. Two pigs, supplied with potassium phosphate, had bones 
which were porous, and specifically lighter than others which were fed 
with these salts, together with calcium phosphate and carbonate. . 

J T. 

Cow’s Milk. By Scuruiner (Landw. Versuchs-Stat., xxii, 60— 
64).—On boiling milk, hydrogen sulphide is evolved, and can be easily 
detected in the usual way. 
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Boiled milk does not coagulate spontaneously so soon as unboiled 
milk; whilst, on the contrary, boiled milk requires 10 to 12 per cent. 
more acid to coagulate it than unboiled milk does. The amount of 
rennet which serves to curdle fresh milk is insufficient to curdle one- 
tenth the amount of boiled milk, even when applied ten times as long, 
and at the same temperature (35° C.). The time required for spon- 
taneous coagulation of fresh milk, and the amount of acid required 
to produce the same effect, depend on the amount of solids in the 
milk. Unboiled milk treated with rennet curdles the sooner, the less 
the amount of total solids. The amount of acid required to coagu- 
late milk from the same animal increases in the time from the last 
calving up to the subsequent dry period, with the increase of the total 
solids during the lactation period. Milk from Friesland cows gave an 
increase of solids during this period of from 11 to 13 per cent., whilst 
that from Simmenthal cows gave an increase from 12 to 16 per cent. 
Crosses between the two breeds gave milk which sometimes approached 
the one, and sometimes the other in the amount of increase. 
J. T. 

Separation of Ammonium Chloride in the Urine of the 
Dog. By L. Fever (Zeits. f. Biologie, xiv, 161—189).—The general 
result of the author’s former experiments has been noticed in this 
volume (p. 237). Experiments detailed in the present paper confirm 
that result, viz., that the whole of the ammonia of the ammonium 
chloride administered finds its way, as such, into the urine and excre- 
ment, and that none of this ammonia is converted into urea. 

The experiments were carried out on a large dog, which was fed on 
a meat diet for four days; the average amount of chlorine and of 
ammonia excreted per day being ascertained, the dog was left to fast 
for one day, after which it was fed upon meat containing, each day, 
5 grams of sal-ammoniac : the amounts of urea, chlorine; and ammonia 
in the urine, and of the two latter bodies in the feces, were determined 
daily. A dose of common salt was administered on the last day of the 
experiments, in order to drive out the last trace of ammonia from the 
system. Of the total ammonia administered, 96°7 per cent. was 
recovered in the urine, and 2°3 per cent. in the feces. The ammonia 
was retained in the system for considerable periods, the whole not 
having passed into the urine until after the expiration of five days. The 
proportion between the ammonia and chlorine in the urine was gene- 
rally different from that in which those substances are present in 
ammonium chloride; the whole of the chlorine administered was not 
recovered in the urine, about 28 per cent. remaining in the system 
some days after the experiments were concluded. 

The author’s experiments seem to establish the fact that when 
ammonium chloride is administered to dogs, the salt is retained in the 
system for some time, and is then partially decomposed, the ammonia 
being combined with other acids, especially with phosphoric acid, and 
being then passed into the urine and feces, while the greater part, but 
not the whole of the chlorine, passes into the urine in the form of 
alkaline chloride. 

During the experiments the amount of urea excreted in the urine 
increased, the average amount excreted being 21 per cent. greater than 
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the average amount under conditions of normal diet. This increase is 
traced by the author to an increased decomposition of albumin from 
the animal’s body, under the influence of the ammonium chloride. 

A few experiments upon the action of common salt confirmed the 
general result already mentioned; it was found that common salt is 
retained in the organism of a dog, especially of a dog which has fasted 
for some time previously; that the salt is decomposed, and that the 
sodium is more slowly excreted than the chlorine. 

The author criticises, at length, Salkowski’s experiments and 
criticisms upon the author’s previous work (Zeits. f. Phys. Chemie, 
vol. i, Part i, p. 52). He objects to the use of small animals; 
Salkowski experimented with rabbits. The general method of experi- 
ment pursued by the latter chemist was unlikely to lead to com- 
parable results; he did not determine both chlorine and ammonia, nor 
did he make estimations of either of these bodies in the feces. Sal- 
kowski placed reliance upon the amounts of sulphur and nitrogen 
found in the urine, but he did not determine with sufficient care the 
proportion between those elements in the various foods administered. 
For details of the author’s criticism the original paper must be con- 
sulted. M. M. P. M. 


Diffusion of Salicylic Acid in the Animal Economy. By C. 
Livon and J. Bernarp (Compt. rend., lxxxvii, 218-—219).—This is 
a physiological paper on the diffusion and elimination of sodium sali- 
cylate in the animal economy. After the lapse of from 1 to 4 hours it 
was detected in the saliva, the bile, the pancreatic fluid, and in the 
milk. In all the experiments (dogs being the animals operated on) 
salicylic acid was detected in the cephalo-rachidian fluid. The 
presence of salicylic acid was ascertained by treating the substance 
with hydrochloric acid, then agitating with ether, and adding ferric 
chloride to the ether residue in order to obtain the characteristic 
violet reaction. A. J. C. 


Physiological Action of the Hypophosphites. By PaqurLin 
and Jouy (Compt. rend., Ixxxvi, 1505—1506).—Some time ago the 
authors showed that the pyrophosphates pass through the system un- 
changed, that they may be found in the urine as pyrophosphates, and 
that consequently they cannot be considered as reconstituents, but only 
as diuretics. They now show that the physiological action of the 
hypophosphites is precisely analogous to that of the pyrophosphates. 

The urine of a patient was carefully analysed for five successive 
days in order to determine its normal phosphatic value, after which 
1 gram of sodium hypophosphite was administered per day. The 
quantity of urine was increased from 1135 to 1205 c.c., and its density 
from 1024 to 1029. The mean quantity of urea excreted was slightly 
increased, while the whole of the hypophosphite was found in the 
urine unchanged. The authors are therefore of opinion that the hypo- 
phosphites act only as diuretics. 


Absorption of Carbon Monoxide by the Blood. By N. Gré- 
HANT (Compt. rend., xxxvii, 193—195).—The author has ascertained 


VEGETABLE PHYS{OLOGY AND AGRICULTURE. 995 


the proportion existing between the volume of carbon monoxide 
which is absorbed by 100 c.c. of blood, and the volume of the gas 
present in 100 c.c. of an atmosphere of known composition inhaled by 
an animal during a certain period. The exhaled air was in every case 
removed from the air inhaled, and the volume of carbon monoxide 
absorbed was determined by taking the difference between the volume 
of oxygen which the blood was capable of absorbing before and after 
inhaling the mixed atmosphere. 

100 c.c. of the blood of a dog which had inhaled for 22 minutes an 
atmosphere containing 1 per cent. carbon monoxide had absorbed 
eleven times more than the volume of carbon monoxide which was 
present in 100 c.c. of the air inhaled, 7.e., 100 c.c. of blood had 
absorbed 11 c.c. of CO; similarly continuing the experiments— 


The vol. of Vol. of CO 
CO present absorbed 
per 100cc. by 100c.c. 
p.c. inhaled. of blood. 
Inhaling for 52 min. an atmo- 
sphere containing ........ 0°54CO gave 
Inhaling for 30 min. an atmo- 
sphere containing ........ 0°20 
Inhaling for 70 min. an atmo- 


1 28 
1 
sphere containing ‘ 1 
1 
1 


50 


” 


Inhaling for 45 min. 
sphere containing 
Inhaling for 60 min. 


sphere containing 


Chemistry of Vegetable Physiology and Agriculture. 


Theory of Fermentation. By Pasteur; reply by BerTHELOT 
(Compt. rend., lxxxvii, 125—129).—The views expressed in the follow- 
ing laboratory notes by the late Claude Bernard, which have been pub- 
lished by Berthelot as the last experiments of Bernard on alcoholic 
fermentation, condemn without any restriction the opinions held by 
Pasteur. It is, however, believed by Pasteur that these notes are 
merely the outlines of work which was intended to be pursned, and 
are not conclusions from actual observations, as he has strong reasons 
to believe that Bernard accepted his theory on alcoholic fermentation. 
Bernard says that— 

1. Alcoholic fermentation is not life without air, for alcohol is 
formed by contact with air without yeast. 

2. The ferment is not derived from external germs, for in sterile 
juices the ferment is not developed, although the juices may be saccha- 
rine. Fermentation ensues on adding the ferment. 

3. Alcohol is formed by a soluble ferment apart from the life in the 
ripening fruit; there is then decomposition of the fruit and not a 
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biosic synthesis of the yeast. Air is absolutely necessary for this 
alcoholic decomposition. 

4. The soluble ferment is found in the juice expressed from the 
fruit; there the alcohol continues to form and to increase. This 
action is more easily manifested by using au infusion of old yeast. 

5. In fermentation there are two-conditions to study, viz., decom- 
position and morphological synthesis. 

Berthelot, in reply to Pasteur, states that he believes these notes 
truly express the conclusions which Bernard had deduced from his last 
experiments on alcoholic fermentation. A. J. C. 


Unorganised Ferment in Plants. By C. Kravucu (Landw. 
Versuchs-Stat., xxii, 77—104).—The author, after noticing results ob- 
tained by other investigators, gives a detailed account of his own work. 
For the preparation of the ferments, water holding salicylic acid in solu- 
tion was used, and direct experiment on malt showed that the action 
of the ferment obtained was not prejudiced by the salicylicacid. The 
experiments were mainly confined to the fatty oils, starch, and albumin 
of plants. But besides these, the action of ferment-solution on gum 
arabic, emulsion of quince, and the glucosides salicin and amygdalin 
was studied. Diastase-ferment of malt, maize, sprouting onion, and 
pumpkin were added to gum-solution, and, after 24 hours, a liquid 
reducing Fehling’s test was obtained in each case. The same four 
ferments exercised no action on quince emulsion. The glucosides were 
treated with ferment from maize, pumpkin, white-thorn, and oak 
leaves. After 12 hours, the only sugar reaction obtained was with 
pumpkin-ferment on salicin. After 48 hours, however, a faint sugar 
reaction was obtained with the ferment from oak-leaves and amyg- 
dalin. Some malt-diastase was carefully prepared by Duquesnel’s 
method and analysed. It was obtained as a light-yellow powder 
soluble in water to a clear solution; it contained a small quantity of 
sulphur which was not determined. Two carbon, hydrogen, and ash 
estimations gave— 

(2.) 
45°73 per cent. 
6°89 * 
6°16 * 


The nitrogen estimations gave 4°60, 4°54, and 4°55 respectively. 
The mean result is CO, 45°68, H 6°90, N 4°57, ash 6°08, O(S) 36°77 
= 100. Diastase differs from pancreas-ferment in that, even after stand- 
ing a long time over sulphuric acid, it still gives off water when heated. 
It loses 5°88 per cent. when heated to 100° C. for several hours, and 
at 125° it loses 7°6 per cent. of its weight. Pancreas ferment, which 
has 9°5 per cent. more nitrogen, is said not to lose water on heating to 
100° (Hiifner (Jour. f. pr. Chem. (N.F.), v, 377), but both the fer- 
ments lose their active properties when heated to 75—80 in solution, 
although they bear a temperature of 100° when in the dry state. An 
analysis of a less pure diastase, which was soluble in glycerin but 
only partly so in water, gave C 55°58, H 8°24, N 6°13, ash 4°46, (S)O 
25°29 = 100. This was prepared by extraction with glycerin, and it 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 997 


appears that less ash-forming constituents were extracted than by 
water with salicylic acid, but that more organic impurities are present. 

The results obtained as to the occurrence of ferments are shortly 
given as follows :— 

1. Ferments capable of decomposing fat and digesting albumin 
could not be detected in any case. 

2. Diastase ferments. a. A very active ferment is present in the 
young wood of the horse-chestnut, both when the circulation is active 
and in repose. <A feeble ferment is contained in the leaves of the 
white-thorn and of the oak. The birch is free from diastase. 

b. Onions and potatoes contain a feeble ferment. But only the 
onion affords it when the plants are resting. 

c. Fruits rich instarch. Barley contains diastase, but it is less active 
than the diastase obtained after malting. In ungerminated maize, the 
diastase is almost confined to the germ and the cotyledon. 

d. Oily seeds. Ungerminated pumpkin seed contains a feeble dias- 
tase ; the germinated, a somewhat stronger one. 

Diastase is somewhat widely diffused in organs containing starch, on 
the one hand occurring plentifully in parts rich in starch, and on the 
other hand occurring sparsely in parts poor in starch. Diastase occurs 
at times in organs at rest, and at times only when the plant-organ is 
growing. Sometimes a plant at rest contains a little diastase, some- 
times it does not appear until the commencement of vegetation. But 
the conversion of starch into glucose does not invariably occur when 
diastase is present, as is seen in the case of the birch, which, in spite 
of its richness in starch, did not give any indication of the presence of 
diastase at any time. It is possible that the conversion and solution 
of starch in these cases may be effected by the acids of the plants. 

J. T 


Influence of Leaves on the Production of Sugar in the Beet. 
By CoRENWINDER and ConraMINE (Compt. rend., |xxxvii, 221— 
222).—Corenwinder has previously shown (this Journal, 1877, i, 336) 
that the amount of sugar in beets varies in direct proportion to the 
size of the leaves—beets having the largest leaf-surface containing the 
most sugar. The authors find that there is no exception to this law, 
which is probably due to the well-known fact, that carbon dioxide is 
decomposed in proportion to the extent of leaf surface which is 
presented to atmospheric action. 

Presence of Sugar in the Leaves.—Continuing the examination of this 
question, and confirming Corenwinder’s statement that the chief part 
of the sugar in the leaves is confined to the mid-rib, where it exists, 
as stated by Dehérain, as a mixture of glucose with a small quantity 
of crystallisable sugar, it is now found that the proportion of sugur is 
much less in the secondary nerves of the leaves, and still less in the 
parenchyma. It is not contended that the sugar which is present in 
the nerves of the leaves has been elaborated in those organs. 

A. J. C. 

Amounts of Sugar contained in the Nectar of Various 
Flowers. By A. S. Witson (Chem. News, xxxviii, 93).—The sweet- 
tasted fluid which is secreted within the cups of insect-fertilised 
flowers is called nectar, and the object gained to the plant by its pre- 
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sence is that insects, induced to visit flowers for its sake, are useful to 
the plants by effecting a cross-fertilisation. In many instances this 
sweet liquid is exuded from special glands, but in other cases from 
portions of the flower which do not seem to have been specially adapted 
for this purpose. It is a point in dispute amongst biologists whether 
this saccharine matter is a true secretion, or simply an excretion of 
effete matter from the vegetable cells—a bye-product of the chemical 
changes taking place within the cells. The latter view seems to be 
favoured by the fact that a similar sweet-tasted fluid, much sought 
after by insects, is exuded on different parts of some plants quite un- 
connected with the flower, as in the laurel, brake, fern, lime tree, 
acacia, &c. The bright colours, as shown by Lubbock’s experiments, 
serve to guide insects to the flowers, and the odours which they emit 
fulfil the same end. The importance of these guides to insects will 
be apparent from the following estimations, which show how indis- 
pensable it is that as little time as possible should be lost by an in- 
sect collecting honey. The formation of nectar is observed to take 
place most freely in hot weather, and to be prevented by cold or wet. 
By biologists, the visits of bees, butterflies, and other insects are 
believed to have exercised in past time an important influence in 
modifying the size, shape, colour, &c., of flowers, and the following 
experiments are of interest as showing to what an extent this action 
takes place in nature, and as helping to determine the value of this 
factor. The nectar was extracted with water, and the sugar deter- 
mined, before and after inversion, by means of Fehling’s copper solu- 
tion. In the case of fuchsia—which is not deprived of its nectar by 
any insect in this country, the nectary being inaccessible to native 
species—we have probably the whole amount formed, but in other 
cases the visits of bees, &c., may have reduced the amounts consider- 
ably. In this case it is a clear colourless liquid, having an acid reac- 
tion and an intensely sweet taste ; that of many others has the strong 
characteristic odour of honey :— 


Sugar in Flowers. 
Cane 
Fruit sugar P 
, > sugar. (as fruit). 
. Fuchsia per flower .......... ' 1°69 5°9 
. Claytonia Alsinoides, ditto.... 0° 0°175 0:238 
. Everlasting pea, ditto ; 8°83 1°60 
. Vetch (Vicia Cracca) per 315 0-01 


. Ditto, per single flower ‘ 0°158 — 

. Red clover, per head ; 5°95 1:98 
. Ditto per floret ..... pevenes ‘1s 0:099 0°033 
. Monkshood, per flower ...... 6 4°63 1:78 


Approximately, then, 100 heads of clover yield 0°8 gram sugar, or 
125 give 1 gram, or 125,000 1 kilo. of sugar; and as each head con- 
tains about 60 florets, 7,500,000 distinct flower tubes must be sucked 
in order to obtain 1 kilo. of sugar. Now as honey, roughly, may be 
said to contain 75 per cent. sugar, we have 1 kilo. equivalent to 
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5,600,000 flowers in round numbers, or say 2} millions of visits for 
one pound of honey. This shows what an amazing amount of labour 
the bees must perform. Another point worth notice in these results 
is the occurrence of what appears to be cane-sugar, and in the case of 
fuchsia in the proportion of nearly three-fourths of the whole. This 
is remarkable, as honey is usually supposed to contain no cane. 
sugar, the presence of the latter being usually regarded as certain 
evidence of adulteration. The question therefore arises whether this 
change, which takes place while the sugar is in the possession of the 
bee, is due to the action of juices with which it comes in contact 
while in the honey-bag or expanded cesophagus of the insect, or 
whether the process of inversion goes on spontaneously, as may 


perhaps be the case. 


Composition of Potatoes. By J. H. Ginperrand J. B. Lawns 
(Chem. News, xxxviii, 28).—In experimenting on the effects of different 
manures on the potato, a variation in the amount of produce from 
something over three tons without manure to nearly nine tons with 
the highest manure had been obtained. Samples of the different 
crops had been analysed in the usual way, and a great difference in the 
composition of the tubers was found. It occurred to the authors that 
it would be interesting also to examine the tubers somewhat in the 
way adopted in the case of some root-crops, such as sugar-beet, that 
is, to express and determine the composition of the juice. It was 
found that by far the largest proportion of both the mineral matter 
and the nitrogen of the tuber existed in the clear filtered juice, the 
percentage varying with the character of the manure and the amount 
of crop. Jellett had already examined the juice, or rather the 
extract of sound potatoes, of the apparently sound part of diseased 
potatoes, and of the discoloured part of diseased potatoes. He 
found a considerable development of sugar in the white part of the 
diseased tubers. He also determined the amount of nitrogen in the 
dry matter of similar specimens, and found it to be greater in that of 
the apparently sound part of diseased potatoes than in that of sound 
potatoes, and also greater in the diseased part, but not so great as in 
the apparently sound part. In accordance with these results, the 
authors found a higher percentage of nitrogen in the dry substance of 
the diseased than of the sound potatoes; but, calculating the quantity 
upon the fresh tubers, they did not find evidence that there was an 
actually greater amount of nitrogen in the diseased potatoes. 

The most interesting point in the results was, however, that 
whilst the juice of the white portion of the diseased potatoes contained 
approximately the same amount of nitrogen as that of corresponding 
sound potatoes, the juice of the diseased portion contained very much 
less, in fact, only about one-half or two-thirds as much. On the other 
hand, the wasted or exhausted solid matter of the white portion con- 
tained a very small amount of nitrogen, whilst that of the~black or 
diseased portion contained very much more, in some cases four or five 
times as much. It was also found that the amount of mineral matter 
was much higher in the juice of the white than in that of the diseased 
part, but much lower in the exhausted part of the white than in that 
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of the discoloured portion. It was obvious from these facts that the 
juice had suffered exhaustion of much of its nitrogen and mineral 
matter in the development of the fungus. The sugar, itself the result 
of diseased action, probably also contributed to the same end. 

D. B. 


Analysis of Behar Opium Ash. By C. J. H. Warpen (Chem. 
News, xxxviii, 146).—The ash consisted of a mixture of the ashes of 
all samples of Behar opium analysed in the Government Opium 
Factory, Patna. It was of a light grey colour, and contained 0°8575 
per cent. of charcoal, which was deducted before calculating its per- 
centage composition, which is as follows :— 


Fe,03. CaO. MgO. K,0. N: a gO. SO3. P05. Si0,. 
1:9839 7°1344 2°3104 37:2405 1:7006 23:1419 10°9021 15°2740 


There were also traces of alumina, manganese, carbon dioxide, and 
chlorine. 

The sulphuric acid, of which there is an unusually large quantity 
present, is considered to be united with the potash and lime. It has 
been pointed out that the increase of sulphuric acid in a plant is 
attended with a decrease of morphine. The author suggests that some 
relation exists between the quantity of sulphuric acid in the plant and 
its richness in morphia. iL. ZF. O&. 


Mineral Constituents of Horse-radish. By A. HitcGer 
(Landw. Versuchs-Stat., xxii, 75—76).—The fresh root contained 
83°45 per cent. of water. Dried at 100°, 11°15 per cent. of ash was 
obtained, and this was analysed by Bunsen’s method. The ash con- 
tained :—sol. in water containing CO,, 72°52 per cent.; insol. 27°48, 
in which we have 2°5 per cent. carbon and 2°7 per cent. sand. 


The soluble portion contained :— The insoluble part contained :— 


Composition of a White Deposit in Teak Wood. By G. 
Tuoms (Landw. Versuchs-Stat., xxii, 68—69).—The wood of Tectonia 
grandis not unfrequently contains a white deposit, consisting mainly 
of phosphoric acid, lime, and water. From the large amount of 
calcium phosphate present, it was conjectured that the wood itself 
might be. rich in phosphoric acid and lime. An analysis of the ash 
confirmed this surmise. 
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White layer. Ash of 
1872. 1877. teak-wood. 
Moisture 5°92 10°40 Magnesia 
Phosphoric anhydride 42°30 39°42 Lime 
33°24 29°78 
Magnesia 0°34 
Tron oxide 0°01 
Woody matter insol. 
in dilute HCl .... — 7°84: Sulphuric anhy... 
Water and trace of Phosph. anhy. 
organic matter.... 18°54 12°21 Carbonic anhy. .. 
Chlorine 


The lime, phosphoric anhydride, and combined water above cor- 
respond to (2Ca0,H,0,P,0;), and the deposit of 1877 contains an 
excess of 1°67 per cent. of phosphoric anhydride. J. T. 


Carbonic Anhydride in Soils. By Exsermarrer (Landw. 
Versuchs-Stat., xxii, 64—66).—During some investigations, a question 
arose as to the influence of soil rich in humus, found in woods, on 
the amount of the carbonic anhydride present in the air and soil in 
woods. ‘Two series of experiments were made, one in the botanical 
garden at Aschaffenburg, and the other in a wood of fir and beech at 
Spessart. At the first place, the carbonic anhydride was determined 
in the atmospheric air, and also in the air of a barren, unmanured, and 
uncultivated soil, and also in a tolerably sandy soil growing acacia 
bushes. In both cases the air was taken from a depth of 1 meter. 
The wood at Spessart has an eastern aspect, and its subsoil is a sandy 
clay. The air was taken 2 meters above the soil, 3 meters deep in the 
soil rich in humus, 0°5 meter deep, and again at a depth of 1 meter. 
In the neighbourhood of the wood is a meadow, overlying the same 
formation, which is manured every three years. Samples of ground- 
air were taken here and examined also. Samples were taken three or 
four times a month, with the following results :— 


Average amount of CO, per 1000 ccm. :— 


a. In uncultivated soil (1 m. deep) ; 
from Jan. to April 
» May ,, August 


b. In similar soil amongst acacia bushes, near to (@) ; 
from Jan. to April 4°59 
» May ,, August 


mespaorgy 30 Aqisseapag, 
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c. In free atmosphere (2 m. above the ground) ; 
from Jan. to April 
» May ,, August 


d. In the air of the wood (2 m. above the ground) ; 
from May to August 0°80 


e. In the humus-layer of the soil ; 
from May to August 


f. In the soil of the wood (3 m. deep) ; 
from May to August 4°55 


g. In the soil of the wood (1 m. deep) ; 
from May to August 


h. In meadow land (3 m. deep) ; 
from May to August 
i. As in h, but 1 m. deep 


These results show that—(1.) The air in the wood is almost as rich 
again in carbonic anhydride as in the open, in summer at least. 
(2.) Wooded soil is much poorer in carbonic anhydride than un- 
wooded during summer, and meadow land at a depth of 0°5 meter 
averages six times as much, and at 1 meter five times as much as the 
soil in a wood. (3.) With increase of temperature, the carbonic anhy- 


dride increases much more in meadow land than in forest land, 
thus :— 


Meadow land. Forest land. 
In May, 4m. deep.. 19°82 parts CO, per 1000 3°95 CO, per 1000 
‘ 1 - + aa 4°36 - 
In July, $ -- 31°70 O77 se 
‘as 1 .- 32°09 6°32 


(4.) The carbonic anhydride appears to diffuse very slowly, as the 
difference between two places very near to each other is sometimes 
considerable (see a and b). These various results are due to a differ- 
ence in temperature of the soils in summer, to the greater porosity of 
the meadow soil, and the more intimate mixture of vegetable matter in 
the cultivated-soil. The small amount of carbonic anhydride present 
will affect the amount of silicates decomposed in the soil, so that the 
preparation of food for plants will go on much more slowly in a wood 
than in cultivated ground. Further, the soil of woods can have no 
perceptible influence on the amount of carbonic acid and lime in 
spring waters; under similar conditions unwooded soil would have 
more effect. This agrees with results obtained by Volger in deter- 
mining the amount of carbonic acid in spring waters. J. T. 


Absorption of Ammonium-nitrogen by Soils and Subsoils. 
By A. OrtH (Landw. Versuchs-Stat., xxii, 49—53).—The absorptive 
powers of soils, and also of the various formations occurring beneath 
them, was the object of this investigation. W.Knop’s method was 
employed: chalk was added to the air-dried soil, which was then 
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treated with a definite amount of ammonium-chloride solution in the 
cold for two days, afterwards the nitrogen in the non-absorbed am- 
monium of the filtrate was expelled by treatment with brominated 
soda-lye. 250 experiments have been thus made; the results are to 


be published in a separate work; but the following may be noted 
here :— 


Upper Vein-Marl (Gneis Subsoil), Frederichsfelde, near Berlin. 


100 grams earth absorb 
Thickness c.c. of nitrogen 
of layer. (from NH,Cl). 
0°25 m. Clayey sand (ploughed) 26'4 = -033 gram 
0°35 ,, “ lower layer 23°0 = 029 
0°40 ,, Clay of the vein-marl 742 = :093 
(Vein-marl, upper, oxidised and 
| yellow 
7-0 4 Vein-marl, middle, oxidised and 
” SE odesssees Soeneeceseces 
| Vein-marl, lower, unoxidised and 
| grey 37°3 = ‘047 
Diluvial sand, containing sand.... 13°9 = ‘017 


Upper Vein-Marl from Halle-on-Saale. 


Sandy clay containing humus .... 46:0 = ‘0589 gram 
Clay of the vein-marl ..... oevese « 730 = :092 
Vein-marl (clay-marl)..,......... 

Diluvial sand and gravel 


” 


Upper Vein-Marl Schulauer Banks, below Hamburg. 


0-7 m. Light clayey sand of the upper vein- 
marl 16°5 = 021 gram 

0°5 ,, Clay of the upper vein-marl ...... 77°0 = 096 
Upper vein-mar] (clay marl)...... 41°0 = *051 


” 
3? 


The influence of the disintegration (Schulauer) and the enrichment 
in humus (Halle) in the crust, also the effect of the increased amount 
of alumina and iron in the clay above the vein-marl, is very well shown 
by the above figures; the results obtained for districts far apart are 
also seen to agree very well. The ploughing of the strongly absorptive 
clay requires more care than that of the less absorptive clayey marl, 
or a diminished yield may result. If quick-lime be added at the same 
time, the strong clay may become as good as the upper soil; but if 
lime be not added, then the amount of clay which can be advan- 
tageously turned up will depend on the material in the upper crust 
capable of acting upon it. 
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Diluvial Marl with Layer of Black Earths, Stassfurth, Saxony. 


100 grams earth absorb 


Thickness c.c. of nitrogen 
of layer. (from NH,Cl). 


0°6 m. Black earth (Tschernosem), light 
clay bottom, with humus 83°0 = ‘104 gram 
1:0 ,, Finer clay marl (highly oxidised 
and yellowish-grey) 49°5 = 062 
Diluvial sand (lime bearing) 115 = ‘014 


Diluvial Clay from Canth, Silesia (as an example of a White Soil). 


03m. Clay soil (ploughed) 53°0 = ‘067 gram 
1:0 ,, Diluvial clay (completely oxidised) 85°0 = ‘107 __,, 
Diluvial gravel (with many porphyry 
fragments) 205 = 026 __—s=é~“,, 


Very Clayey Vein-Marl, Merde, West Prussia. 


Black earth, clay bottom, with 

humus (ploughed) 107°5 = ‘135 gram 
Black earth, stiff clay, with humus 122°0 = ‘166 __,, 
Clay marl (used as cement marl; 


incompletely oxidised, grey) .... 1165 = 146 __,, 


Loess Marl, from Vienna. 
Limey clay soil 71:0 = ‘089 gram 
Loess- marl, completely oxidised, 
yellowish-grey 625 = 078 ,, 


Diluvial Marl from Taganrog, Sea of Azov. 


Black earth, clay with humus .... 1075 = ‘135 gram 
Loess-like clay marl (completely 

oxidised, yellowish-grey) Wi=llé , 
(Diluvial sand beneath). 


These investigations show—(1) the importance of considering the 
surface layers as well as the geological formations in their bearing on 
geographical and practical questions; (2) the fruitfulness of a soil is 
a very complex quantity, and regard must be paid to many circum- 
stances; still the nitrogen-absorption determination is an excellent 
means of characterising the changes going on in the soil, especially 
with respect to the diminution or increase in the amount of clay, iron, 
and humus. There is often great difficulty in forming a true idea 
of the condition of a soil from these analytical results. This method 
of absorption permits changes to be tolerably quickly ascertained in 
many soils. ‘'wo determinations will serve to show how small the 
change is which may be detected. 

In laying bare the roots of some trees in Berlin, the soil amongst 
the roots was found to have been bleached, while the surrounding soil 
was yellowish-brown from the presence of iron, showing that iron had 
been removed. The numbers obtained were as follows :—Spree Valley 
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sand, beyond the action of the roots, 100 grams absorbed 12 c.c. 
nitrogen; the same bleached, from among the roots, 8°5 c.c. were 
absorbed. J. T. 


Analytical Chemistry. 


New Method for Estimation of Sulphur. By C. Faut- 
RERG and M. W. Ites (Deut. Chem. Ges. Ber., xi, 1187—1190).— 
Contrary to the results of former investigators, the authors find that 
sulphur when fused with an excess of alkali does not yield a sulphide 
(Berzelius, Jahrb., v, 94) or a hyposulphite and sulphide (Dépping, 
Ann. Chem. Pharm., xlvi, 174; Kersler, ibid., Ixviii, 231, &c.), but is 
converted entirely into sulphite, or with a larger excess of alkali into 
sulphate and sulphide. These facts are now made the basis of a 
method for the quantitative estimation of sulphur, both in organic 
compounds and ‘in sulphides. The method is preferable to that ordi- 
narily employed, viz., oxidation with nitrate or chlorate of potassium, 
as it is free from the almost unavoidable loss to which the latter pro- 
cess is liable from the violent reaction which occurs. The operation 
is as follows :—In organic sulphur compounds, 01 to 0°5 gram is fused 
with 25—50 grams of potassic hydrate in a silver crucible until the 
evolution of gas ceases and the melt becomes tranquil: when cold the 
mass is entirely soluble in water. The colourless solution thus obtained 
is decomposed with 75—100 c.c. of bromine-water, when the liquid 
remains clear and transparent, showing that neither sulphides nor 
hyposulphites are present. Hydrochloric acid is next added to acid 
reaction, and the oxygen and bromine are expelled by boiling until the 
solution becomes colourless. The sulphuric acid present is finally deter- 
mined by precipitation with barium chloride in the ordinary way. 

The sulphur in metallic sulphides is determined as above, except 
that, where metallic oxides separate out after dissolving the fused mass 
in water, the liquid must be filtered before bromine-water is added. 
In the case of volatile sulphur compounds, the sulphur must, previous 
to fusion, be combined with alkali by heating with strong aqueous 
alkali in sealed tubes at 120° C.; the contents of the tubes are after- 
wards carefully removed, the water driven off at a gentle heat, and 
the mass finally fused as above described. A large number of deter- 
minations of sulphur in various organic substances and in sulphides, &c., 
show that the method gives very good results. Zz. @. 


Determination of Sulphur in Coke. By W. A. Brapsury 
(Chem. News, xxxviii, 147).—The author relates a number of experi- 
ments to show that the amount of sulphur obtained by boiling coke 
with nitric acid, aqua regia, and potassium chlorate is considerably 
below that obtained when the coke is fused with nitre, sodium car- 
bonate, and common salt. L. T. O'S. 

VOL. XXXIV. 3 z 
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Indirect Estimation of Hyposulphites (Thiosulphates) and. 
Sulphites. By I. Grossmann (Chem. News, xxxvii, 224).—In a 
mixture of hyposulphites (thiosulphates) and sulphites, as in the 
intermediate and final products in the manufacture of soda-ash and 
caustic soda, the author has employed with great advantage the 
following method of analysis :— 

I. In the absence of sulphates:—One portion of the solution is 
acidulated with acetic acid and titrated with iodine in the usual manner, 
and another portion is oxidised with chlorine or bromine, and the 
amount of sodium sulphaie so formed is ascertained. The results 
thus obtained give the necessary data for the calculation of the 
amount of thiosulphate and sulphite respectively. 


Let x, = grams of iodine corresponding to Na,S,O; per cent. 

1 = ” ” Na,SO; ” 

A= sie used in titration per unit 

B= . Na,SQ, per unit after complete oxidation. 
Then vy + Yt = A. 


2Na,SO, Na,S.0; 
Na.S8.0; ‘ I 


Na.SO, NaSO, 
Na.SO,° 21 
91 ‘ 

3Na.SO, : . A, 
91 

~ 83Na,S0, lt 


The result in grams of Na,§S.0; is obtained by multiplying x, by 
NaS.0: whence e= 2NaS:0; pg _ NaS:O: 4 — 9-741784 B — 
I a2 3l 
0°414698 A. 


Also the amount of Na.SO; by multiplying y; by 


a + 


. Y1 = B. 
Which gives a, = 


and y, = 4A 


Na.SO, 


or whence y 


= _ A 3Na.50, ° 661417 0°295775 B. 


II. In the presence of sulphates :—The amount of sulphate is deter- 
mined by precipitating with barium chloride in an hydrochloric acid 
solution, after concentration in an atmosphere of carbon dioxide, and 
the Na,SO, thus found subtracted from the total Na,SO, by oxida- 
tion = B. 

Before applying this method, sulphides must be separated by cad- 
mium carbonate. A. J. C. 


Volumetric Estimation of Sulphates in Potable Water. By 
A. Houvgau (Compt. rend., lxxxvii, 109).—To 10 c.c. of the water, 
after acidifying with one drop of acetic acid, a sufficient quantity of a 
standard solution of barium chloride (30°5 grams per litre) is added, 
drop by drop, from a dropping tube which gives 25 drops per c.c., until 
the clear filtrate gives no further cloudiness on adding another drop of 
the barium chloride solution. A. J. C. 


ANALYTICAL CHEMISTRY. 1007 


Estimation of Potash and Phosphoric Acid in Commercial 
Products. (Chem. News, xxxviii, 54—55 and 63—65).—Estimation 
of Potash.—Although the process of determining potassium by preci- 
pitation with chloride of platinum is the method almost universally 
adopted by chemists of large experience in the assay of commercial 
potash salts, it was thonght desirable to investigate also the volumetric 
method of Stolba, which is based on the precipitation of potassium as 
silico-fluoride, and the titration of the precipitate with standard alkali, 
according to the equation, K.SiF,; + 4KHO = 6KF + H,SiO,. 

A whole series of careful experiments was made, from which it is 
concluded that this method gives results below the truth, a fact which 
is probably due to the difficulty of decomposing the last traces of 
silico-fluoride by alkali without introducing an excess of the latter. 
The trace of free alkali which suffices to change the tint of the litmus 
to blue seems incapable of reacting on the silico-fluoride. An attempt 
was made to overcome this difficulty by adding a sensible excess of 
alkali, boiling well, and titrating back with standard acid, but the 
result was not satisfactory, the end of the reaction being very obscure. 
As the drying and weighing of the silico-fluoride require but little 
more time than the titration with alkali, and give better results, the 
gravimetric method is to be preferred, although it is not to be com- 
pared in accuracy with the platinum-chloride process. As to the sepe- 
ration of potassium from sodium by precipitating with hydro-fluosilicic 
acid, experiments have shown that the process is quite worthless. 

Methods of determining Phosphoric Acid.—In most cases these are 
quite free from novelty, but as the evidence collected, and the results 
of many commercial analyses show that certain considerations and 
precautions are in many cases partly or wholly neglected, it was 
thought that the following suggestions would tend greatly to diminish 
the number and extent of the discrepancies common in determina- 
tions of phosphoric acid. 

Solution of the Manure.—For dissolving the soluble phosphate con- 
tained in a manufactured manure, cold water should be employed, and 
the treatment and digestion with the solvent should not be extended 
over more than two or three hours. For the solution of the portion 
insoluble in water, or for the determination of the total phosphoric 
acid, hydrochloric acid is the most suitable. In manures containing 
iron, the addition of a few drops of nitrie acid is desirable to ensure 
the complete peroxidation of any ferrous compound which may be pre- 
sent. In manures containing silica, the evaporation of the acid solu- 
tion to dryness should never be omitted, as it not merely effects partial 
elimination of any fluorine that may be present, but also prevents 
the precipitation of the silica at a subsequent stage of the operation. 
In cases in which much organic matter is present, iron and aluminium 
cannot be precipitated satisfactorily. In such cases it is necessary 
to ignite with an alkaline oxidising mixture previous to the acid treat- 
ment. 

Separation of the Iron and Aluminium.—If more than traces of 
these constituents are present they should be separated. In the first 
place, several of the most satisfactory methods of determining phos- 
phoric acid are vitiated by the presence of these metals; and secondly, 

322 
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the manurial value of the sample is affected by their presence. The 
removal of these metals from the solution as phosphates is readily 
effected by neutralising any excess of acid with ammonia and adding 
ammonium acetate. The operation should be conducted in a cold or 
but slightly warm solution, otherwise a calcium phosphate is thrown 
down. 

Ozxalic Acid Method.—In employing this method it is very desirable 
to previously separate iron and aluminium phosphate, which renders it 
unnecessary to add an organic acid before precipitating the phosphate 
with magnesia. 

Direct Citric Acid Method.—In this method the iron, aluminium, and 
calcium are all retained in solution by means of ammonium citrate, the 
phosphate being at once precipitated from the ammoniacal solution by 
magnesia mixture. The sources of error by this method are too 
numerous to be wholly disregarded, and it appears preferable to 
titrate the precipitate with uranium instead of direct weighing. 

Precipitation with Magnesia Mixture.—Experiments have shown that 
magnesium chloride used for the precipitation of ammonio-magnesium 
phosphate is attended with less tendency of error than the employ- 
ment of magnesium sulphate. A large excess of the precipitating 
mixture causes a more rapid separation of the double phosphate, but 
is attended with such a serious tendency to error that any advantage 
gained is more than counterbalanced. The precipitation should be 
done in the cold, a large excess of ammonia being present. By pre- 
viously removing silica, fluorine, iron, and aluminium, it will rarely be 
necessary to purify the precipitate by solution in acid and reprecipi- 
tation with ammonia. If the precipitate be titrated with uranium 
many of the above precautions are rendered superfluous. 

Estimation by Uranium.—This method is based on the removal of 
iron and aluminium by addition of an alkaline acetate in the cold, with 
determination of the phosphoric acid in the filtrate by means of a 
standard solution of uranium. The titration should be converse, the 
solution of the phosphate being added to that of the uranium. Owing 
to the reversal of the usual process, the brown colour of the ferro- 
cyanide of uranium becomes gradually fainter until the end of the 
titration. 

Molybdie Acid Method.—Sonnenschein’s process of precipitation with 
molybdic acid, with subsequent treatment with magnesia mixture and 
weighing as magnesium pyrophosphate, is probably the most uniformly 
accurate of all known processes for determining phosphoric acid; the 
large excess of molybdic acid, however, renders the method very ex- 
pensive, as there is no simple process of recovering the molybdenum 
in the filtrate, and the bulky and unmanageable nature of the precipi- 
tate when the quantity of phosphoric acid present exceeds 0:1 or 0°2 
of a gram—a fact which leads to the employment of very small quan- 
tities of the material—often prevents chemists from generally adopting 
this method, although in some cases it is simply invaluable. 

Reduced Phosphates—The methods which have been employed for 
the determination of ‘‘reduced” phosphates are based on the ready 
solubility of such precipitated phosphate in certain liquids, or on its 
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easy decomposition by certain alkaline salts. For its solution, ammo- 
nium citrate, and for its decomposition with formation of a soluble 
phosphate, oxalate of ammonium or bicarbonate of sodium has been 
used. A series of experiments has led to the conclusion that these 
methods are quite useless, as reduced phosphates were indicated by 
each process even in natural phosphatic materials which had never 
been treated with acid. It is now generally admitted that the cause 
of the “going back” to the condition of insoluble phosphate is the 
presence of iron and aluminium in the manure, and many chemists 
are of opinion that the “ reduced phosphates” actually consist of the 
phosphates of iron and aluminium produced by some such reaction as 
the following :— 


CaH,(PO,).2 oa Al,(SOx)s => 2AIPO, + CaSO, + 2H.S0O,. 


The value of a manure depends so largely on the proportion of 
oxide of iron and alumina present, as to render it necessary to state 
always the united percentage of these two bases in a manufactured 
manure (superphosphate). By doing so the manufacturer or pur- 
chaser would be enabled to judge of the probability of a newly-made 
manure “going back” on keeping, and he would be in a better posi- 
tion to form an opinion of the true value of the sample. 

At the end of this paper, a table is given with respect to the mode 
of statement of the results of analyses of commereml phosphates. 


Detection of Alum in Bread and Flour. By G. WreLsBorn 
(Pharm. J. Trans. [3], ix, 181).—The author considers that too much 
allowance has been made for alumina in wheat, as it is not an inva- 
riable constituent. 

It is recommended to use a dialyser, and to determine the alum in 
the dialysed liquid by (1) washing, drying, and igniting the precipi- 
tated aluminium phosphate; (2) by measuring the volume of the pre- 
cipitate in a tall, narrow cylinder, and comparing it with that from a 
known quantity of alum; (3) by comparison and imitation of the 
degree of opacity with aluminium phosphate, in a similar cylinder and 
volume of water, obtained from a known measure of a standard solu- 
tion of alum. 

Hydrochloric acid appears to facilitate the process of dislysia, keeps 
the bread or flour from fermentation, and also prevents the formation 
of mould. A large excess of free ammonia, or ammonic compounds, 
prevents the ready subsidence of the aluminic phosphate, and is there- 
fore to be avoided. The addition of ammonic chloride up to a certain 
point causes the rapid separation and subsidence of the precipitate. 
Acetic acid does not succeed when used in place of hydrochloric acid. 
Alum is not decomposed, so as to reuder the alumina insoluble, during 
the process of baking. A small correction should be made in the 
amount of barium sulphate obtained when bread contains much common 
salt, which is always contaminated with some sulphates. Bread or 
flour may possibly be adulterated with calcium sulphate ; it is, therefore, 
advisable to test a small portion of the dialysed liquid for lime with 
ammonic oxalate, ammonic hydrate, and acetic acid. E. W. 
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Estimation of Lead as Iodate. By C. Cameron (Chem. News, 
xxxviii, 145).—Lead may be estimated as iodate in the absence of 
hydrochloric acid, or alkaline chlorides, bromides, or iodides, lead 
iodate being far less soluble than even the sulphate is in alcohol. 
The lead iodate may be weighed, or it may be precipitated with a 
standard solution of iodic acid, the excess of which is estimated in the 
filtrate. The iodate solution must be standardised by means of a 
solution of pure lead nitrate. Hydrochloric acid rapidly dissolves 
lead iodate. L. T. O'S. 


Detection of Mercury in Urine. By P. Furrprincer 
(Pharm. J. Trans. [3], ix, 26).—In this method, 500—1000 c.c. of 
urine, acidulated and filtered, are heated to 60—80°, with 0°5 gram of 
brass shavings for 10 minutes; the shavings when dried are inserted 
into a tube, 0°8 cm. wide, and 15 cm. long; both ends of the tube are 
then narrowed to 0°1 cm., and the whole is heated to dark red heat, 
when the mercury volatilises and collects in the narrow portions of the 
tube. The iodine reaction is produced by introducing a small quan- 
tity of iodine into the tube. In this way ‘00025 gram of mercury is 
easily detected. E. W. P. 


Organic Analysis in the Wet Way. By J. A. WanKkLyYn and 
W. J. Cooper (Chem. News, xxxviii, 133—134).—A strongly alkaline 
solution of cane sugar is completely oxidised when evaporated to dry- 
ness with a solution of potassium permanganate, as is shown by the 
following equation :— 


C,2.H2.01 + 100, = 11H.O + 4CO, + 4C.0;. 


By estimating the oxalic acid formed, the amount of carbon con- 
verted into oxalic acid may be determined. The process is as follows: 
—1 gram of cane sugar, 3°9 grams of caustic potash, and 7 grams of 
potassium permanganate are dissolved in 150 c.c. of water, and evapo- 
rated nearly to dryness. The residue is dissolved in water, and the 
excess of permanganate titrated, the solution is filtered, and the oxalic 
acid estimated as calcium carbonate. By this method good results 
were obtained with grape sugar and with glycerin. 

In the case of train oil and almond oil, it is necessary to evaporate 
quite to dryness to insure complete oxidation. Benzoic and lactic acid 
are readily attacked, acetic acid only slightly; alcohol in the cold yields 
acetic acid, without the formation of aldehyde. The acetic acid was 
estimated as barium salt, since it was not further oxidised. 

Amy] alcohol yielded acetic acid, according to the following equa- 
tion :— 

CsH,,0 + O, = 2H.0 + 2C.H,0O, + CO.. 
L. T. O’S. 

Estimation of Mineral Oil or Paraffin Wax, when mixed 
with other Fats or Oils. By W. Toompson (Chem. News, xxxviii, 
167).—The method consists in saponifying the oils with an alcoholic 
solution of caustic soda, and separating the unsaponified oil or wax 
with petroleum spirit. 200 parts of the oil are placed in a basin with 
350 parts of an alcoholic caustic soda solution (strength, 9 per cent. 
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Na,O), and boiled until the mixture begins to froth. 200 parts of 
methylated spirits are added to dissolve the soap, &c., 90 parts of 
sodium bicarbonate to convert any caustic soda into carbonate, and 
finally 500 parts of washed and ignited mortar sand. The mixture is 
boiled for a few minutes, and then the alcohol and water are distilled 
off from a water bath. The residue when cold is transferred to a 
wide-mouthed stoppered bottle, and shaken with petroleum spirit, the 
sand and soap are allowed to settle, and the spirit containing the wax 
and mineral oil is drawn off and filtered through asbestos. The residue 
of soap and sand is thrown on to a cloth, and the liquid pressed out. 
The petroleum spirit is distilled from the mineral oil at 100°, and the 
residue is transferred to a flask, with a hole blown in the side, which 
is fitted with a cork bearing a thermometer, and small piece of glass 
tubing ; the whole is previously weighed, and the last traces of spirit 
are distilled at 220°; dry air is then blown through, and the whole is 
weighed. 

Certain corrections have to be made, in consequence of oil capable 
of saponification containing small quantities of oil which cannot be 
saponified, and which are soluble in petroleum spirit. The correction 
in the case of Russian tallow amounts to °64 per cent. 


L. T. O’S. 
Method of Separating and Determining Stearic and Oleic 
Acids produced by the Saponification of Fats. By J. Davip 
(Compt. rend., Ixxxvii, 22, 1416—1418).—If a mixture of glacial acetic 
acid and water be gradually added to an alcoholic solution of oleic acid, 


a point is reached at which the oleic acid remains entirely dissolved, 
but is completely separated by the addition of one-tenth of a c.c. more 
of the acid. Stearic acid in alcoholic solution begins to precipitate as 
soon as the acetic acid is added, and is entirely insoluble in a mixture of 
alcohol and acetic acid, and that even in the presence of oleic acid. On 
this principle a method of analysis is founded. A litre of glacial acetic 
acid is mixed with a litre of water; 2°2 c.c. of this solution are added 
to 1 c.c. of pure oleic acid mixed with 3 c.c. of 95 per cent. alcohol, 
contained in a small tube graduated to tenths of a c.c., working with 
the solutions at 15°; this should cause no turbidity, but on adding 
another tenth of a c.c. a turbidity should appear, and 1 c.c. of oleic 
acid should rise to the surface. If this occurs, the solutions are mixed 
in the right proportions ; if not, the proportions of alcohol and acetic acid 
must be varied until the precipitation oceurs on the further addition 
of one-tenth of ac.c. of acetic acid. A mixture of alcohol and aceti¢ 
acid in the proportions determined above is then prepared, and 1 o 
2 grams of pure stearic acid in fine shavings are added to this liquid, 
in a wash-bottle provided with a small piece of sponge in its jet, to 
prevent undissolved stearic acid from escaping with the liquid; this 
bottle must be well closed when not in use, to prevent loss of alcohol 
by evaporation. 

The sample of fatty acid used for analysis must contain the acids in 
the free state only, and must be in a very finely divided state ; 
0°95 gram is weighed into a small, well-stoppered tube, 15 c.c. of the 
mixture of alcohol and acetic acid are added, the tube is shaken several 
times, and then allowed to stand for 24 hours at a maximum tempera- 
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ture of 15°. The whole is then poured through a small filter, covered 
with a ground glass plate, and the stearic acid on the filter is washed 
three or four times with the alcohol-acetic liquid from the wash-bottle. 
The whole of the oleic acid will then be contained in the filtrate; the 
stearic acid is washed by a fine stream of cold water out of the filter 
into a tared platinum capsule. The capsule is heated until the stearic 
acid ‘collects at the surface as an oily layer; after allowing this to 
cool and harden, the water is removed, and the cake of fatty acid is 
dried at 100°, or in a vacuum. Its weight then gives directly the 
quantity of stearic acid in 95 of fatty acid, that is, in 100 of the 
fat. F. C. 


Glucose Reaction. By B. Linpo (Chem. News, xxxviii, 145— 
146).—When the yellow compound obtained by the action of nitric 
acid on brucine is dissolved in a caustic alkali, a solution is obtained, 
which gives a deep blue coloration with grape sugar, owing to its 
reducing properties, but scarcely any coloration with cane sugar. This 
reaction cannot, however, be used as a test for sugar in urine directly, 
since urine itself produces a change of colour more or less intense 
when heated with the test solution. If the urine be previously 
dialysed, this test may, it appears, be applied with certainty ; this, 
however, requires confirmation. L. T. O'S. 


Carbolic-Acid Powders. By A. H. Attn (Analyst, 1878, 
285—288).—The following analyses show the composition of the 
residue left on igniting carbolic-acid powders. A is Calvert’s powder ; 
B a powder prepared by another manufacturer :— 


Undetermined 
Si0,. Al,O3. Fe,03. CaO. matter. 


A .... 67°4 28°0 traces 0°8 3°8 = 100°0 p.c. 
B.... 686 26°3 traces 13 38 = 1000 ,, 


The following analysis shows the composition of a sample of 
MacDougall’s powder (made by adding crude carbolic acid to the im- 
pure calcium sulphite, obtained by passing sulphurous acid gas over 
ee ignited limestone) after extraction of the carbolic acid by 
ether :— 


CO,,H,O and unde- 
SiO,. Al,03. Fe;03;. CaO. MgO. SO: SO3. termined matter. 


24 34 traces 465 03 75 29:2 10°7 = 100°0 p.e. 


The extraction of the carbolic acid was probably incomplete, as the 
analysis, subsequently made, shows free lime, and the powder was dis- 
tinctly alkaline. As the carbolic acid in the siliceous products is 
wholly in a free state, it is readily extracted by ether or other solvents. 
It is, however, difficult to drive off the solvent liquid afterwards with- 
out loss of some of the carbolic acid itself by volatilisation. Processes 
for the determination of earbolic acid by conversion into tribromo- 
phenol or sulphocarbolic acid are unsuited for the assay of carbolic 
powders, as they ignore the presence of tar-oils and give inaccurate 
results where applied without correction to mixtures containing 
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cresol. A more convenient process is that based on the distillation of 
the powder and collection of the carbolic acid, &c., volatilised ( Vincent's 
Manufacturing Chemistry, vol. i, 633). 

Good carbolic-acid powder should contain ]2 to 15 per cent. of 
crude carbolic acid. The distillation process fails when applied to a 
powder made by adding carbolic acid to slaked lime. Such powders 
are of very little value for disinfecting purposes. Carbolic acid used 
in the preparation of disinfecting powders is frequently largely adul- 
terated. It chiefly consists of cresol, and is frequently mixed with 
a large percentage of tar-oils. The detection of these impurities and 
their separation is based on their insolubility in caustic alkalis. 

A useful test of the value of carbolic powder may be made as 
follows :—Mix 25 grains of each powder with 1 ounce of flour, and 
then gradually add 10 ounces of water, mix well in the cold, then 
raise the liquids to boiling, and pour out each paste into a glass to set. 
Leave the pastes exposed to the air, and the value of the powders as 
antiseptics will be indicated by the time which elapses before mildew- 
ing occurs, and the rate and manner in which it progresses. 

B 


Morphine Reactions.- By D. Linpo (Chem. News, xxxviii, 
65—66).—1 part of crystallised copper sulphate is dissolved in 
10 parts of water, and solution of ammonia added cautiously and with 
active stirring until the precipitate is just dissolved. To ascertain if 
this solution is fit for the above reaction dissolve 2 grains morphine 
chloride in 1 ounce of distilled water; place some of this in a test 
tube, add a few drops of the test fluid, and shake the vessel slightly. 
If a precipitate or permanent turbidity is observed, the test fluid 
requires a little more ammonia, which should be added in small 
quantity, as an excess of ammonia prevents the test from acting. 
When a few drops of a properly prepared test fluid are added to a 
neutral solution of morphine salt of the above strength, and the tube is 
slightly shaken, no cloudiness will be observed, but the fluid assumes 
a magnificent emerald-green colour either immediately or after a short 
time. Phenol is the only other colourless organic compound, which 
has been met with as yet, which affords a similar colour reaction. 

D. B. 

A direct Method for determining the Calorific Power of 
Alimentary Substances. By J. A. Wankiyn and W. J. Cooprer 
(Chem. News, xxxviii, 134).—The authors have so modified Forch- 
hammer’s process as to make it of practical use. It consists in distil- 
ling a given volume of the solution of the substance under examination 
with a strongly alkaline solution of potassium permanganate, and 
titrating the excess of permanganate in the residue, having previously 
acidified it. The reagents consist of (1) a solution of potassium per- 
manganate containing ‘4 mgrm. of active oxygen perc.c.; (2) standard 
ferrous sulphate solution, 1 c.c. of which corresponds to 1 c.c. of the 
permanganate solution; (3) a 5 per cent. potash solution, and (4) 
sulphuric acid containing 1 vol. of acid to 9 vols. of water. 

To the water to be examined is added 5 c.c. of potash solution and 
5 ¢.c. of potassium permanganate, and the whole is rapidly distilled from 
a retort. If the permanganate is completely reduced, a second quantity 
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is added, and if necessary a third. When 900 c.c. have distilled over, 
the residue, which must contain unreduced permanganate, is acidified, 
and a measured quantity of the standard iron solution is added in 
excess, which is titrated back with the permanganate solution. From 
these data the amount of oxygen used by the water may be ooo 
L. T. O'S. 
Milk Analysis. By Leymann (Landw. Versuchs. Stat., xxii, 
67—68).—Clay plates are heated to 100° C. or higher, and after cooling 
are quickly moistened whilst held obliquely by means of a thin jet of 
water; they are then placed on a sufficiently wide vessel containing 
_ a thin layer of concentrated sulphuric acid. The milk, previously 
diluted with an equal quantity of water, is carefully passed on to the 
centre of the plate from a small wash-bottle, and is covered with a 
glass. About 9 to 10 grams of milk is sufficient for exact results. In 
from one to two hours the casein and fat can easily be removed by 
means of a sharp horn spatula, and dried at 105° and weighed. The 
dried mass is then placed on a weighed filter, moistened with ether, 
finely pulverised in a glass mortar with a little alcohol, treated with 
ether, and filtered. The solution evaporated to dryness gives the 
fat, the residue dried gives the casein with ash. The ash is separately 
determined and subtracted. Casein results are 0:2 per cent. higher 
than those obtained by separating with acetic acid. & % 


Presence of Non-coagulable Nitrogen Compounds in the 
Cereals. By G. W. Wianer (Analyst, 1878, 288—290, and 303— 
306).—Church and others have pointed out that the estimation of 
nitrogen for the purpose of calculating the albuminous matter present 
in vegetable-products, is not quite trustworthy as a true measure of 
albuminous matters. All the cereals, as well as roots, contain a con- 
siderable proportion of nitrogen combined in other forms, which are 
not capable of being coagulated by acid, and which, judging from in- 
ference} have very little flesh-forming property. This non-coagulable 
nitrogenous matter exists mainly in the husks or bran of the cereals ; 
the flour, when perfectly freed from husk, containing a comparatively 
small proportion of it. It is evident, therefore, that this may have led 
to some erroneous estimates of the relative feeding value of the whole 
meal as compared with flour. It is quite clear that, as regards whole 
meal, the nitrogen determination is not to be relied on as giving an 
accurate estimate of the amount of flesh-formers present. A large 
number of nitrogen determinations were made with wheat, barley, and 
oats. Besides this the meals were treated with a solution of carbolic 
acid, faintly acidulated with a few drops of dilute nitric acid, and 
after warming, standing, and filtering, the insoluble residue was 
washed on the filter with carbolic acid solution. Since the true albu- 
minoids are coagulated by this process, the residue on the filter will 
contain them all, whilst the nitrogenous matters present in other 
forms pass through with the filtrate. Combustions made with the 
residue left on the filter showed that on an average 17°7 per cent. of 
the total nitrogen is present in wheat in such a form that it is not 
capable of being coagulated by carbolic acid; 17°6 per cent. is also 
present in the same form in oats, and 14°7 per cent. in barley. 
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The author therefore concludes that the flesh-formers present in the 
whole meal of the cereals have been over estimated to the extent of 
from 15 to 20 per cent., and that the residual nitrogen present in other 
forms is not equally valuable as a flesh-forming constituent. 

It becomes of great importance to find in what state of combination 
this residual nitrogen does exist. In the case of barley the largest 
proportion of nitrogen, in the form of nitrates and nitrites, is ‘050 
per cent., equal to “194 per cent. nitric acid, and the lowest proportion 
yet obtained is ‘033, equal to 1°62 per cent. nitric acid. These figures 
show that the nitrogen, in the form of nitrates and nitrites, is part 
only of the residual “quantity. In the first case, then, non- coagulated 
nitrogen was ‘140 per cent., and the proportion of it present as nitrates 
and nitrites was therefore 36 per cent., while in the second case the 
non-coagulated nitrogen was ‘061 per cent., and the proportion of it 
present as nitrates and nitrites was 54 per cent. 

In the second part of his paper the author describes the manner in 
which he obtains the meal in a form suitable for analysis. Although 
it is impracticable to grind or dress a small sample in the same perfect 
manner as a miller dresses his flour, it is thought that this does not 
interfere sensibly with the comparative results. 

The coagulation of the true albuminoids is carried out exactly as 
described by Church (Laboratory Guide, 1877, Ed. IV). As to the 
filtrate, a portion may be taken for the determination of nitrogen as 
nitrates and nitrites, provided, of course, that nitric acid has not been 
used for acidifying the paste. As to the other nitrogenous constituents 
which are not coagulated, all that can be said at present is that part 
is present as alkaloid and part also as gluten. 

The following table shows the results obtained by the combustion of 
15 samples of whole meal from wheats, together with the results 
obtained from the same samples, after treatment with carbolic acid as 
already described, and the ratio shown to exist between the true 
albuminoids and the albuminoids calculated from the total nitrogen 
found by the combustion process :— 


TasLE [.— Wheat. 


Nitrogenous matters present in the whole meal of 15 samples of 
wheat compared with the coagulable nitrogenous matters. 
Nitrogenous matters = N x 6°33. All results in percentages. 


Nitrogenous Nitrogenous Percentage of true 
matter in matter coagu- Nitrogenous gluten calculated 
whole lated by car- matter not on total nitro- 

bolic acid. coagulated. genous matter. 


10°14 1°40 87°9 
7°39 1°75 80°9 
7°89 0°64 92°5 
8°65 0°76 91°9 
6°27 3°25 65°9 
8°15 2°51 76°4 
7°89 1°51 83°9 
7°52 1:76 81:0 
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Nitrogenous Percentage of true 
Nitrogenous matter coagu- Nitrogenous gluten calculated 
matter in lated by car- matter not on total nitro- 
whole meal. bolic acid. coagulated. | genous matter. 
7°02 2°51 73°7 
7:27 1:88 79°4 
, 2°38 740 
1:13 90°0 
0°38 95°3 
2°38 76°2 
2°78 79°8 


The following table gives the results of the nitrogenous matter pre- 
sent in the bran of 15 samples of wheat compared with the coagulable 
nitrogenous matters :— 

TasiE [].— Wheat. 


Nitrogenous matters = N x 6°33. All results in percentages. 


Nitrogenous Percentage of true 
Nitrogenous matter coagu- Nitrogenous gluten calculated 
matter in lated by car- matter not on total nitro- 
bolic acid. coagulated. genous matter. 
5.69 773 42:4, 
8:10 5.50 59°6 
* 


B54 © 5°13 40°8 

5°69 1°74 76°6 

8°10 1:23 86°8 

9°49 1:08 89°8 

7-72 3°29 701 

10°25 1:40 88°0 

6°46 3°59 64°3 

7°46 3°78 66°4 

8°48 2°28 78'8 

6°71 1°52 81°5 

4°81 4°43 52°1 

8°73 6°93 55°7 
Two points at once attract attention here ; first, thé great difference 
between the coagulable and non-coagulable albuminoids, and secondly, 


the difference between this ratio and that found when the whole meal 
was similarly treated. D. B. 


* Spoilt in analysis. 
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Extraction of Iodine and Bromine from Kelp. By R. Gat- 
LowAY (Chem. News, xxxviii, 146).—The author discusses the dis- 
advantages of Wollaston’s process for the extraction of iodine and 
bromine from kelp, and proposes to use chlorine as a liberator of these 
bodies instead of manganese dioxide and sulphuric acid. 

The process proposed by the author is as follows :—After extracting 
the potassium chloride, the kelp liquor is exactly neutralised with 
sulphuric acid, and in a small sample the amount of chlorine water 
necessary to form iodine pentachloride is determined. To the bulk of 
the liquor one-sixth of the relative quantity of chlorine water which 
was required by the small sample is added. This liberates the iodine, 
which is removed, and the amount of chlorine-water for the liberation 
of the bromine determined, and one-half the relative quantity is added, 
which liberates the bromine. If the solution should be rendered too 
dilute by precipitating all the iodine and bromine with chlorine water, 
a portion might be precipitated by the gas and the remainder with the 
solution. L. T. O'S. 


New Mineral White Pigment. By T. L. Puipson (Chem. News, 
xxxviii, 105).—Whilst experimenting on some of the artificial sili- 
cates which are remarkable for their brilliant white colour, the author 
learnt that Mr. T. Griffiths, of Liverpool, had obtained a new mineral 
white, the basis of which was sulphide of zinc; and on submitting this 
new product to a careful examination, the author found that it not 
only surpassed the old zinc white, but that it was superior in every 
respect to carbonate of lead itself. It is obtained by precipitating 
either chloride or sulphate of zinc by means of a soluble sulphide— 
sodium, barium, and calcium sulphides have all been used for this 
purpose—and precautions are taken lest any iron that may be contained 
in small quantities as an impurity in the zine solution, should be pre- 
cipitated with the sulphide of zinc. The precipitate, being collected 
and dried, is transferred to a furnace, where it is calcined, and after 
careful stirring it is raked out, while quite hot, into vats of cold 
water, when it is levigated, and afterwards collected and dried. The 
result is a white pigment of exquisite beauty ; its covering power when 
mixed with oil is greater than that of any substance hitherto dis- 
covered, being about 25 per cent. higher in this respect than that of 
the same weight of pure carbonate of lead. According to the author’s 
analysis, this new product consists of an oxysulphide of zinc, the com- 
position of which varies somewhat according to the duration of the 
calcination and the exact degree of heat attained. The best product 
appears to correspond very closely with the composition 5ZnS + ZnO. 

D. B. 

Toughening of Glass. (Dingl. polyt. J., cexxix, 57—66).—The 
discovery of toughened glass in 1875 by R. de la Bastie, raised great 
expectations ; but these have not as yet been realised, the properties of 
toughened glass not having caused it to supersede ordinary glass. 
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It is well known that toughened glass is obtained by a process of 
sudden cooling, which may be effected in various ways, and by the use 
of different cooling agents. The resulting change is of a purely 
physical nature, the chemical composition of the glass remaining un- 
altered. The suddenness with which the softened mass pusses over 
into the solid condition gives rise to a state of molecular tension in 
glass, which gives the latter its specific properties. The chemical 
and physical properties of glass used for toughening purposes 
are of great importance. Badly fused or ill-refined glass always 
cracks in the cooling bath, whilst the presence of basic or acid con- 
stituents facilitates devitrification and hinders the success of the 
toughening process. The temperature of the cooling bath varies with 
the fusing point of the glass to be toughened, and also depends on 
the outer form and the thickness of the sides of the vessel under 
operation. The cooling effect of a toughening bath is regulated by 
the specific conducting power of heat of the substance forming the 
bath, good conductors requiring higher temperatures than bad con- 
ductors. Such baths may consist of fatty substances, oil, glycerin, 
paraffin, hydrocarbons, concentrated saline solutions, and readily 
fusible metallic alloys. Water cannot be employed; all baths must be 
absolutely free from the latter. Fat or oil baths are not only very 
expensive, but also give rise to the danger of fire, sudden alteration of 
temperature, and other defects. Steam has the property common to 
fat baths of being applicable at different temperatures, and has the 
advantage that such baths retain the same temperature during the 
whole process. The cooling action of steam baths on red-hot glass 
may be regulated, apart from a higher or lower temperature, by using 
superheated, saturated, or supersaturated steam. Solid bodies have 
also been used for toughening purposes. 

The resistance of glass toughened by oil is said to be equal to 601 
kilos., toughened by means of steam, 700 to 1,100 kilos., whilst 
ordinary glass possesses a tenacity of 220 kilos. per square centi- 
meter. Bottles of toughened glass stand a pressure of 52 atmospheres, 
ordinary glass bottles only 39 atmospheres. It also bears sudden 
alterations of temperature without cracking. 

When ordinary glass is, after fusion, cooled slowly and investigated 
optically, no important appearances are observable, a fact which proves 
that no irregularity in the structure has taken place. Toughened 
glass, on the other hand, gives coloured lines, which vary in character 
and intensity with the form, the thickness, and the toughness of the 

lass. 

? With regard to the various theories proposed to account for the 
toughening, the author explains that owing to incorrect observations 
the opinion was held for some time that toughened glass had a higher 
specific gravity than common glass. Hence it was thought that by 
the sudden change from the liquid to the solid state the expansion of 
the glass was hindered, the product becoming specifically heavier. 
On this fact all other characteristic properties were based. Recent 
investigations, however, have shown that the specific gravity of 
toughened glass is less than that of slowly cooled glass. 

A toughened glass plate which resists the fall of heavy weights, 
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provided they drop on the centre of the plate, breaks very easily by a 
mere blow with an instrnment against its sides or edges. When the 
edge of an untoughened glass is struck against some object, the former 
often breaks only partially and is not altogether useless; toughened 
glass, however, is completely destroyed under the same conditions. 
For this reason the manufacture of toughened glass decanters, beakers, 
or bottles cannot be recommended. 

In conclusion it is mentioned that although no satisfactory observa- 
tions have been made regarding the duration of the toughness of glass, 
it is nevertheless probable that toughened glass loses its peculiar pro- 
perties in the course of time. 


Electro-deposition of Cobalt. By A. Garrre (Compt. rend., 
Ixxxvii, 100).—Cobalt as deposited by the electric current is preferable 
to iron and nickel as a protective surface to clichés, &c., as it does not 
oxidise like iron, and when necessary it can be readily dissolved by 
dilute acids, which do not attack the copper under-surface. For the 
electro-deposition of cobalt on copper the author employed a neutral 
solution of the double sulphate of cobalt and ammonium. The posi- 
tive electrode is connected with a platinum or preferably with a cobalt 
plate, and by passing a regular current through the solution for four 
hours an adhering and regular deposit of white metallic cobalt, 
0025 m.m. in thickness, was obtained. 

Becquerel (bid., p. 130) claims to have already described a method 
similar to the above in a paper published in 1862 (Compt. rend., lv, 
18). A. J. C. 


Sulphur and Phosphorus in Iron. By 8S. Kern (Chem. News, 
xxxvill, 145).—The author gives an example showing the unequal 
distribution of sulphur and phosphorus in iron, by analysis of shear- 
ings taken from different parts of a bar 44 inches in length. 

L. T. O’S. 

Analysis of a Remarkable Iron Slag. By J. R. Santos (Chem. 
News, xxxviii, 108).—This slag—an accidental product from a 
puddling furnace at Herbert’s Park Iron Works, Bilston, Stafford- 
shire—presented a jet black colour, was opaque in the thinnest 
splinters, of unusually high lustre, between vitreous and pseudo- 
metallic, reflecting like a mirror the images of surrounding objects, 
with perfect conchoidal fracture and knife-like splintery edges; sp. 
gr. 2°89; hardness nearly 7. Analysis :— 


Si0,. A1:03. FeO. Cu;0. CaO. K,0. Na,0. 
47°67 26°36 21:99 0°19 0°79 171 112 = 99-83 


These figures lead approximately to the formula of the disilicate, 
Al,Fe;Si,0., corresponding to H,Si.0,. D. B. 


Influence of Heat on the Structure of Steel. By W. Mer- 
CALF (Dingl. polyt. J., cexxix, 92—93).—In relation to Matthieu 
Williams’s contributions to the theory of steel (ibid. cexxviii, 543), 
the author gives the following data, in regard to the hardening of 
steel. Any difference in temperature which suffices to effect a change 
in the colour of the metal produces a difference in the grain, and 
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latter causes an interior expansion, which is accompanied frequently 
by the formation of cracks in the metal. If the temperature is suffi- 
ciently high to form a grain which is coarser than that possessed by 
the original substance, the hardened metal becomes brittle, is liable to 
crack, and shows but little resistance at its edges. If the temperature 
on the other hand is merely high enough to harden the metal without 
altering the grain, the steel has been refined in a satisfactory manner. 

It is stronger than the original metal, its edges being tough and cut- 
ting. Such temperatures are the most suitable for the preparation of 
boring or cutting instruments. 

It is known that hardened steel may be annealed by heating it, 
and then cooling it slowly; but the product never possesses the 
original firmness. It will be seen from the above that every instru- 
ment made of steel, if it is first heated and then cooled even with the 
utmost care, is liable to have cracks in it or suffer alteration of form, 
if its separate parts have not been previously exposed to a regular tem- 
perature. Moreover, every instrument of steel will be rendered 
useless for the purpose for which it was intended if it has not been 
heated to the corresponding temperature. 

Langley’s experiments coincide with those of the author, and are 
worthy of notice, as they give some interesting relations regarding the 

roportions of the densities of hardened and unhardened steel. It is 
shown that (1) the rolling process increases the specific gravity ; that 
(2) the hardening operations decrease the same; and that (3) the re- 


fining methods do not increase the specific gravity. D. B. 


Mending Platinum Crucibles. By T. Garsipz (Chem. News, 
xxxviii, 65).—The author found that platinum being ‘“ weldable,” 
crucibles of this metal might be repaired in this manner. A mould 
was made of plaster of Paris, which served admirably as an anvil. A 
piece of moderately-thin platinum foil was laid over the hole, and the 
flame of a blowpipe directed upon the spot, the part where the hole was 
having previously been rubbed with sea-sand until perfectly clean and 
bright. On gently tapping with a pair of scissors, which served as a 
hammer, the two pieces of platinum united perfectly and made a neat 
joint. Although the dish has been used for all kinds of purposes 
since, the union is as good as ever. Platinum wires are very easily 
joined in this manner. D. B 
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Watson, W. H., action of various fatty 
oils on copper, 473. 
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ABSTRACTS. 1878. 


A. 


Abietic acid, distillation of, with zinc- 
dust, 438. 

Absolute boiling points, 633. 
Absorption-bands of water, petroleum, 
ammonia, alcohol, and glycerin, 693. 

Absorption of light, transverse, 101. 

Absorption, law of, its employment in 
quantitative spectrum analysis, 190. 

principle of constancy of, 101. 
Absorption-spectra, difference in one 
and the same body, 829. 
of colouring matters in 
various solvents, 925. 
of colouring matters, varia- 
tions in, 545. 

Absorption-spectrum of potassium per- 
manganate, and its application to che- 
mical analysis, 242. 

Acetamide, dibrom-, 499. 
methylene-diphenyl-, 66. 
trichlorethylidene-diphenyl-, 66. 

Acetanilide, action of chloride of sul- 
phur on, 974. 

action of ethylsulphuric chloride 
on, 298. 

action of succinic chloride on, 407. 

dichlor-, 51. 

iodo-, 406. 

Acetates, acid, 25, 289. 

Acetic acid, constitution of the vapour 
of 852. 

— vapour-density of, 365. 

dibromide, 289. 

Aceto-acetic ethers, decomposition of, 
402. 

Acetodiphenylthiamide, 790. 

Acetoferulic acid, 579. 

B-Acetoisobutyric acid, 137. 

Acetone, reaction of, with CNK, CNSK, 
HCl and OHg, 488. 

—- diallyl-, 293. 

—— dibrom-, 781. 

—— diiod-, symmetrical, 780. 

—— fluoroboro-, 774. 

isobutyl-, 661. 

—— nitroso-, 660. 


—— nitrosoethyl-, 487, 660. 


Acetone, nitrosomethyl-, 487, 659. 
pentabrom-, 499. 

Acetones, researches on azotised acids 
derived from, 964. 

Acetonitraniline, action of potassium 
nitrite on, 140. 

Acetonitril, ethoxy-, 971. 

Acetopentylic acid, 782. 

Acetophenone, 792. 

— amido-, 147. 

bromide, 147. 
derivatives of, 147. 
Acetophenone-carbonic acid, ortho-, 229. 
action of bromine on, 734. 
— action of sodium-amalgam 
on, 427. 
Acetophenone dibromide, 147. 
mononitro-, 147. 

B-Acetopropionie acid, 137. 

Acetothianilide, 790. 

Acetovanillin, 579. 

Acetoxycoumarin, 424. 

Acetyl chloride, 21. 

cyanide, conversion of, into the 
corresponding ketone-acid, 568. 

Acetylamidophenols, new method of 
preparing, 416. 

Acetyl-bromal-ammonia, 23. 

Acetyl-butyl-chloral-ammonia, 23. 

Acetyl-chloral-alcoholate, action of po- 
tassium cyanide and of alcoholic pot- 
ash on, 487. 

Acetyldiazobenzene, 309. 

— action of carbonic oxide on, 
217. 

—— action of sulphuric acid on, 653. 

liquefaction of, 20. 

— monobrom-, 401. 

monochlor-, 653. 

Actylene-carbamide or acetylene-urea, 
294, 298. 

Acetylene-hydrocarbons and their deri- 
vatives, atomic volume and specific 
gravity of, 640. 

Acetylene-urea or acetylene-carbamide, 
294. 

Acetylethenyl-triamidobenzene, 140. 

Acetyl-furfurine, 46. 

—— action of bromine on, 47. 
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Acetylhydrindic acid, 586. 

Acetylisatic acid, 586. 

Acetyl-metaxylenol, 412. 

Acetyl-paraxylenol, 412. 

Acetyl-pyrrol, 216. 

Acetyl-urea, 397. 

Achiroodextrin, B- and y-, 778. 

Acid acetates, 25, 289. 

Acid amides, action of phosphorus pen- 
tasulphide on, 585. 

—— — remarks on Bernthsen’s paper 
on the action of phosphorus pentasul- 
phide on, 585. 

Acid anhydrides, action of dehydrating 
agents on, 229. 

Acid imidochlorides and amidines, 669. 

Acids, amido-, reactions of 40, 42. 

— anhydrous, action of, on anhydrous 
bases, 108. 

bibasic diatomic, action of chlor- 
anhydrides and anhydrides on, 136. 

Acids in oil, estimation of, 534. 

Acids in the organism, means whereby 
they are produced, 593. 

Acrolein hydrochloride, 23. 

Acrolein, Maxwell Simpson’s synthesis 
of, from diiodacetone, 780. 

Acrylic acid, behaviour of, when fused 
with alkalis, 662. 

Adamine crystals from laurium, 943. 

Adularia, 391. 

Aeschynite, 944. 

Affinities, relative, of hydrogen and car- 
bon monoxide for oxygen, 8. 

Affinity of chlorine, bromine, and 
iodine as multiples of the same con- 
stant, differences of, 634. 

African “ ammonia,”’ 158. 

Air-pumps, imperviousness of the adjust- 
ing materials of, to aqueous vapour, 
469. 

Air, thermal conductivity and diather- 
mancy of, 261. 

Albite, artificial formation of, 205. 

Albumin, 989. 

— decompgsition of, by fused pot- 
ash, 680. 

Albuminoids in cheese and milk, trans- 
formation of, into fats, 680. 

of seeds, 81. 

— plant, estimation of nitrogen in, 
533. 

Alcohol in ethereal oils, detection of, 
684. 

Alcohol, volumetric estimation of, 246. 

Alcoholic chlorides, preparation of, and 
their application in the manufacture 
of colouring matters, 283. 

Alcoholic potash, 655. 

Alcohols, action of sulphurous anhydride 
on, 654. 

—— action of thiocyanic acid on, 215. 
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Alcohols, formation of, in Piria’s process 
for the preparation of aldehydes, 653. 
polyatomic, reaction of some, 564. 
use of dehydrated oxalic acid 
to distinguish the, 398. 
primary, secondary, and tertiary, 
action of dehydrated oxalic acid on, 
653. 
secondary, etherification of, 127. 

Aldehyde compounds, 66. 

Aldehyde derivatives of amines and car- 
bamides, 668, 669. 

Aldehydes, action of the, on chloral- 
ammonia, 23. 

atomic volume and specific gravity 
of, 638. 

bye-products obtained in the pre- 
paration of, by Piria’s method, 287. 

formation of alcohols in Piria’s 
process for the preparation of, 653. 

Aldehydines, a new class of bases, 571. 

Aldehydo-oxybenzoic acids, reduction of, 
to alcoholic acids, 880. 

Aldehydo-a-oxyisophthalic acid, 881. 

Aldehydo-8-oxyisophthalic acid, 882. 

Aldehydoparaoxybenzoic acid, ortho-, 
225. 

Aldehydo-salicylic acid, ortho-, 225. 

Aldehydo-salicylic acid, para-, 225, 882. 

Alimentary canal of dogs, action of 
biliary acids on, 161. 

Alimentary substances, direct method 
for determining the calorific power of, 
1013. 

Alizarin, amido-compound from nitro-, 
232. 

carbonic acids, 323. 
dibrom-, 428. 
dichlor-, 428. 

—— monobrom-, 428. 
monochlor-, 428. 

— nitro-, 231, 737. 
tetrabrom-, 75, 428. 
tetrachlor-, 428. 

Alkaline copper-solutions, reduction of, 
by saccharine bodies, 686. 

Alkalis, estimation of, in the ash of 
plants, 245. 

Alkaloids of Duboisia Myoporoides, 589. 

of sophorine, note on, 802. 

of the pyridine series, 988. 

of the red poppy, 157. 
— of sabadilla seeds, 802. 

of veratrum, 589. 

Allanite, products of weathering of, 947. 

Allantoin, occurrence of, in dog’s urine, 
594. 

Allotropic condition of metals, 840. 

Alloys, expansion and rate of cooling of 
Rose’s and Lipowitz’s, 465. 

having more than one melting 


point, 466. 
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Alloys, method of imparting sonorousness 
to, 97. 
of aluminium and gallium, 704. 
of gold and mercury, 937. 
of manganese, lead, copper, zinc, 
and nickel, estimation of, 750. 
Allyl bromide, mode of preparation of, 
963 


Allylene, formation of, from bromo- 
citrapyrotartaric anhydride, 126. 

Almandine, 209. 

Almonds, gummy degeneration of, 904. 

Alum, detection of, in bread, 1009. 

— detection of, in flour, 915, 1009. 

Aluminium, alloys of, with gallium, 
704. 

Aluminium, amalgamation of, 474. 

compounds, thermo-chemistry of, 


iodide, action of, on various organic 
compounds containing chlorine, 211. 
peculiar oxidation of, 471. 
Alums containing aniline and rosaniline, 
attempts to prepare, 723. 
Alunite, a new locality for, 477. 
Amalgamation of iron and some other 
metals, 474. 
Amalgams, specific heats of, 466. 
Amaric acid, 152. 
isobutyl-, 153. 
Amaric anhydride, 152. 
isobutyl-, 153. 
Amber, chemical and physical proper- 
ties of, 323. 
Amido-acids, reactions of, 40, 42. 
f-Amidobenzene-disulphonic acid, 410. 
a-Amidobenzene-disulphonic acid, diazo- 
compounds of, 409. 
Amidobenzenephosphonic acid, 58. 
Amidocaproic acid, anhydride of, 506. 
Amido-derivatives, action of acid chlo- 
rides on, 407. 
Amidomalylureide, 138. 
Amido-mercuric chloride, behaviour of 
iodine to, in the presence of alcohol, 199. 
8-Amidonaphthylsulphonic acid, 677. 
Amidophenol, ortho-acetyl-, and para- 
acetyl-, 416. 
Amidosuccinuric acid, 138. 
Amidosulphonic acid and its salts, 643. 
Amidosulphoparabromobenzoic acid, and 
its salts, 730. 
Amido-xylenesulphonie acid, 411. 
Amines, aromatic, action of 
chloride on, 406. 
aldehyde derivatives of, 668. 
tertiary, formation of, by the syn- 
thesis of organic acids, 848. 
Ammonia, estimation of, in the air, and 
in rain-water of Montsouris, 243. 
estimation of by sodium hypobro- 
mite, 914. 


iodine 
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Ammonia, in vegetable products, estima- 
tion of, 608. 
Ammoniacal citrates, 785. 
Ammonio-argentic iodide, 936. 
Ammonio-platinic chloride, 200. 
Ammonium carbamate, 44. 
—— chloride, elimination of, in urine, 
237. 
—— separation of in the urine of 
the dog, 993. 
magnesium sulphate, formation of 
in gas purifying, 536. 
—— nitrite, production of, 372. 
nitrogen, absorption of, by soils 
and subsoils, 1002. 
—— pyrosulphate, 373. 
selenate, action of heat on, 933. 
sulphates, Schweitzer’s new, 373. 
sulphide, vapour-density of, 645. 
—— thiocyanate, behaviour of, 36. 
production of potassium fer- 
rocyanide from, 258. 
use of, in volumetric analysis, 
743. 
Ammonium and uranium, preparation of 
the double carbonate of, 771. 
Amygdalin, electrolysis of, 678. 
Amy] alcohols, 393. 
glycol (CH;),C(OH).CH(OH)CH,, 
oxidation of the, 564. 
hippurate, 673. 
—— hydride (pentane), 393. 
Amylene, preparation of, 392. 
from fermentation amyl alcohol, 
constitution of, 126. 
—— bromide, 20, 484. 
hydriodide, 484. 
Amylenes, 393. 
isomeric, 717. 
Amylethyl-ether, 394. 
Amylidenamine silver nitrate, 564. 
Anaerobiosis, experiments on, with putre- 
faction-bacteria, 907. 
Analcime from the Kerguelen Islands, 
278. 
Anatomic elements, action of oxygen on, 
594. 
Andalusite, colourless, 118. 
from Elba, 119. 
Anethol, action of boron fluoride on, 
576. 
Angostura bark, false, 326. 
Anhydrides, action of dehydrating 
agents on, 426. 
acid, action of dehydrating agents 
on, 229. 
Anhydro-bases, 143. 
Anhydrobenzamidotoluic acid and a new 
ketone base, 503. 
Anhydrobenzoyl-diamidobenzene, action 
of amyl iodide on, 144. 
Anhydrotoluenediamidobenzene, 504. 
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Anhydrotolylketamine, 504. 

Anilides, action of sulphurous chloride 
and ethyl-sulphuric chloride on, 297. 

Aniluvitonic acid, 673. 


Animal charcoal, action of, on salts, 109. ° 


is the decolorising power of, 
due to the carbon or to porosity, 266. 

Animal economy, diffusion of salicylic 
acid in, 994. 

Animals, warm-blooded, production of 
heat in, 519. 

Anisol, 576. 

from creasote, 146. 

Anorthite, rose-red, from the Pesmeda 
Alp, 713. 

Antimonite in Borneo, 708. 

Antimony, estimation of, 753. 

native, 708. 

Antimony-ochre, 708. 

Aniline, acetyl derivative of orthodi- 
chlor-, 299. 

— action of carbonic oxide on, 217. 

action of iodide, bromide, and 
chloride of sulphur on, 274. 

action of sodium on halogen-deriva- 
tives of, 49. 

action of sulphurous chloride and 
ethyl-sulphuric chloride on, 297. 

— action of sulphuryl chloride on, 
863. 

Aniline-black, 791, 824. 

by means of vanadium, 454. 

dyeing with, by means. of 
salts, 356. 

Aniline, chlorobrom-, 50. 

* —— compounds of cobalt chloride with, 
787. 

—— dibrom-, 50. 

— dichloracetate, 216. 

—— dichlor-, 298, 299. 

—— dichlor-, nitration-products of sym- 
metric, 974. 

—— dichlorodimethyl-, 298. 

—— di-iod-, 406. 

—— di-iod-, and its salts, 422. 

—— di-iodo-metanitr-, 406. 

—— di-iodo-paranitr-, 407. 

—— dimethyl-, preparation of, from 
trimethylphenyl -ammonium iodide, 
(87. 

dinitrophenyl-, 141. 
—— ferrocyanide, 407. 
—— methyl-, 311, 401. 

monochlor-, 298. 

—— moniod-, 406. 

— moniodo-nitr-, 407. 

—— moniodo-paranitr-, 407. 

—— nitrochlor-, 405, 976, 978. 

—— orthobromo-paranitr-, 142. 

—— orthodichlor-, 299. 

oxidation of, by potassium per- 

manganate, 297,973. 
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Aniline oxybenzoates, action of heat on, 
320. 
parabrom-, decomposition of, 50. 
—— paradichlor-, 299. 
—— paranitro-dibrom-, 142. 
thermochemical study of the sub- 
stitution-products of, 832. 
tribrom-, 50, 298. 
—— trichlor-, 297. 
tri-iod-, 406. 
Anilines, isomeric dibrominated, 221. 
7 brominated derivatives of, 
6. 
derivatives, conversion of ortho- 
benzyltoluene-derivatives into, 231. 
dimethyl-, 232. 
— haloid derivatives of, 75. 
heptabrom-, 429. 
—— heptachlor-, 429. 
— hexabrom-, 429. 
hexachlor-, 429. 
in idryl, 155. 
—— methyl-, 154, 232. 
—— methy]-derivatives of, 232. 
—— new colouring matters from, 78. 
octobrom-, 75, 429. 
— octochlor-, 429. 
— tetrachloride of dichlor-, 429. 
Anthraflavic acid, 77, 984. 
Anthraflavone, 77, 428, 510. 
Anthraquinone, 154, 231. 
— chlorinated derivatives of, 231. 
—— a-diacetyldioxy-, 985. 
dichloride, 231. 
— dimethyl-, 232. 
metabenz-dioxy-, 984. 
methyl-, 232. 
pentabrom-, 75, 430. 
—— pentachlor-, 430. 
tetrabrom-, 76, 430. 
tetrabromoxy-, tribromodioxy-, di- 
bromtrioxy-, 430. 
tetrachlor-, 429. 
—— tribrom-, 430. 
trichlor-, 429. 
— trioxy-, 430, 985. 
Anthraquinone - carbonic 
3238. 
Anthraquinone-dicarbonic acid, 232. 
Anthraquinones, ‘two dioxy-, 984. 
Anthrarufin, a new dioxyanthraquinone 
from metaoxybenzoic acid, 984. 
Apatite, 391. 
Apo-diquinicine (diconchinine), 435. 
Apophyllite of the Radanthal, 945. 
Apoquinamine, 436. 
Arabin, 235. 
Arachidic acid from erucic and brassic 
acids, 28. 
Aragonite crystal from Oberstein ou the 
_ Nahe, 207. 
Archenite, analyses of, 115. 
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Arfvedsonite from El Paso Co., Colo- 
rado, 389. 

Argyro-pyrites, 380. 

Aricine, 155, 156, 437. 

— salts of, 156. 

Aromatic hydrocarbons, action of a-di- 
nitrochlorobenzene on, 570. 

— —— reduction of, 48. 

Aromatic organic radicles, compounds of 
elements of the nitrogen series with, 
57. 

Arsenargentite, 15. 

Arsenic, determination of, in iron py- 
rites, 174. 

in hydrochloric acid from soda 
manufacture, 175. 

-—— in iron pyrites, 173. 

—— in sodium sulphate and soda, 175. 

—— in sulphuric acid made from arse- 
niferous pyrites, and in the soda salts 
manufactured from this acid, 173. 

—— native, 708. 

separation of, from other metals, 


test, Hager’s, comparison of the 

action of sodium-amalgam and of zinc 
as reagents, 243. 

— volumetric estimation of, 915. 

Arsenides of certain metals, law of 
volumes in, 929. 

— metallic, 705. 

Arsen-wismuth, 116. 

. Asbolite, 281. 

Asparagine-derivatives, 138. 

Asparagine iu potatoes, estimation of, 
330. 

Aspartic acid and tyrosine in the young 
shoots of the gourd, 663. 

Astrophyllite from El Paso Co., Colo- 
rado, 389. 

Atmospheric hydrogen -peroxide, 552, 
703 


ozone, 703. 

Atomic volume and specific gravity. of 
organic compounds, 637. 

—— —— of the elements contained in 
organic compounds, magnitude of, and 
the varying valency of carbon, 638. 

Atomic weights of the elements, relation 
between, 468. 

_Augite-twin, polysynthetical, from Bell, 
near Laach, 208. 
Aurin, 576, 671, 794. 
action of acetic anhydride on, 795. 

—— constitutional formule for, 317. 

— constituents of, 505. 

— formation of, 979. 

— triacetyl-, 794. 

Azelaic acid, 403, 853. 

Azobenzene-acetone carbonic acid (azo- 
phenylaceto-acetic acid), 396, 879. 

a- and 8-Azobenzene-dioxybenzene, 219. 
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Azobenzene-dioxymethylbenzene, 219. 

Azobenzene-a-naphthol, 219. 

Azobenzene-a-naphthol-sulphonic acid, 
219. 

Azobenzene-sulphonie acids, 865. 

Azobenzene-sulphydrate, 865. 

Azo-compounds, action of «-dinitro-chlo- 
robenzene on, 570. 

Azophenetol, 59. 

Azophenols, 498. 

Azophenylaceto-acetic acid (azobenzene- 
acetone-carbonic acid), 396, 879. 

Azophenylene, 865. 

Azophenylethyl, 573. 

Azotoluene, ortho- and para-, 973. 

ortho- and para-, melting points of, 

300. 

Azotoluene-acetone-carbonic acid, para-, 
880. 

Azotoluidine, 863. 

Azulin, constitutional formule of, 317. 

Azurine, 572. 


B. 


Bacteria in the yolk of eggs, 83. 
Balsams, chemistry of, 158. 
Barium carbonate, dissociation of, 373. 
dioxide, hydrated, spontaneous de- 
composition of, 107. 
— orthazobenzoate, 149. 
oxide in the crystalline state, 471. 
oxysulpharsenite, 13. 
Barley, best form of nitrogenous food 
for, 805. 
Baryta in the crystalline state, 770. 
Barytes, 282. 
Baryto-calcite from Laangban, 942. 
Base, C,H,N, 792. 
aciaemnaes C,4H,,N, 789. 
on C,9H3N, and salts of, 789. 
Cig HigNo, 506, 723. 
Bases,C, Hon — 3ClNo, 55. 
anhydro-, 143. 
anhydrous, action of anhydrous 
acids on, 108. 
Bats’ guano, 741. 
Battery, in which the carbon electrode 
is the one attacked, 191. 
with a single liquid depolarised by 
the action of atmospheric air, 829. 
Beer, acidity of, 541. 
adulteration and testing of, 755. 
containing buxine, is it to be re- 
garded as adulterated ? 456. 
estimation of glycerin and hop- 
resin in, 449. 
--— fermentation of, 913. 
yeast, 234. 
Beers, acidity of, 347. 
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Beet, influence of leaves on the produc- 
tion of sugar in, 997. 
Beet-juice, occurrence of tricarballylic 
acid in, 662. 
Beet-root and cane-sugar ash, analysis 
of, 624. 
Benzaceto (ortho) carbonic acid, 229. 
Benzaldehyde, action of boron fluoride 
on, 482. 
action of, on dimethylaniline, 52. 
—— nitroparaoxy-, 65. 
—— parabromo-, 729. 
parachloro-, 728. 
paraoxy-, derivatives of, 65. 
sulphibromo-, 730. 
Benzaldehydes, substituted, 728. 
Benzamidoisobuty! ether, salts of, 142. 
Benzanilide, action of succinic chloride 
on, 407. 
—— dibromo-, 142. 
—— dibromo-orthonitro-, 142. 
—— hydrocyanide, 408. 
iodo-, 143. 
—— metanitro-, reactions of, 142. 
— monobromodinitro-, 142. 
—— orthobromoparamido-, 142. 

—— orthonitroparabromo-, 142. 
paronitro-, reactions of, 142. 
Benzene, action of bromine in presence 

of aluminium bromide on the homo- 
logues of, 972. 
— action of chloride of sulphur on, 
975. 
action of ethyl chloride on, in pre- 
sence of aluminium chloride, 663. 
—— action of sulphuryl chloride on, 
863. 
derivatives, constitution of, 977. 
—— dibromo-, para- and meta-, 220. 
direct union of oxygen and sulphur 
with, 670. 
— dimethylethyl-, 978. 
dinitrochloro-, action of ammonia 
on, 405. 
a-dinitrochloro-, action of, on urea, 
azo-compounds, aromatic hydrocar- 
bons, and sodium amalgam, 570. 
— distillation of, 47. 
—— disulpho-dioxide, formation and 
constitution of, 414. 
hexabromo-, 973. 
—— metachloro-nitro-, 974. 
—— metadisulphonic ‘acid, derivatives 
of, 409. 
monochloro-, 975. 
—— nitrotribromo-, 221. 
ortho-, meta-, and para-dibromo- 
action of bromine and water on, 978. 
pentabromethyl-, 973. 
Benzenephosphonic acid, amido-, 58. 
a acid, derivatives of, 
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Benzenephosphonice acid, nitro-, 57. 
—— nitrate, diazo-, 58. 
Benzene, preparation of, from brown- 
- coal tar-oil, 860. 
prepyl- isopropyl-, 138, 296. 
Benzene-sulphinic acid, action of nitrous 
acid on, 573. 
synthesis of, 792. 
Benzene-sulphonic acid, action of fused 
alkalis on, 865. 
amidotetrabromo-, 495. 
sulphonic acid, diamidomono- 
and dibromo-, 497. 
—— —— dinitrotribromo-, 496. 
monobromamido-, 492. 
— —— monobromodiazo-, 492. 
— —— nitrotetrabromo-, 495. 
—— —— nitrotribromo-, 494. 
tribromamido-, 493. 
Benzene-sulphonic acids, brominated, 
492. 


—_—— 


—_ 


decomposition of substituted, 

by water and by acids at high -tem- 

peratures, 220. 

structure of the diazo-com- 
pounds of, 222. 

Benzene, tetrabromo-, 220, 496. 

tetramethyl-, from camphor, 899. 

—— tribromo-, 220, 495, 978. 

— trichloro-, 297. 

—— volatile products from crude, 392. 

Benzenyl-diphenyl-amidine, 409. 

a-Benzenyldiphenylamidine, 790. 

and its salts, 788. 
— thiocyanate, 790. 

Benzenylisodiphenyl-methylamidine, and 
its salts, 789. 

Benzenylisodiphenylnitrosamidine, 789. 

Benzenylmonophenylamidine thiocyan- 
ate, 790. 

Benzerythrene, 323. 

Benzhydrol, 223. 

ether of, 875. 

Benzhydrylaceto-carbonic 
426. 

Benzhydrylacet-orthocarbonic acid, an 
anhydride of, 230. 

Benzhydryl-phenol, 321. 

Benzidine, action of, on acetaldehyde, 
valeraldehyde, senanthol, furfurol, 
benzaldehyde, and _salicylaldehyde, 
668. 

—- action of, on phthalic anhydride, 
urea, and allyl thiocarbimide, 669. 

Benzimidoacetate, 492, 865. 

Benzimidoamide, 491. 

chlorhydrate of, 142. 

Benzimidobenzoate, 864. 
Benzimidobutyl ether, 142. 
Benzodiphenylamide or diphenylbenza- 
mide, 788. 

Benzodiphenylthiamide, 71, 790, 


4c2 


a 


anhydride, 
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Benzoic acid, and the three oxybenzoic 
acids, solubility of, in water, 796. 
behaviour of, in the organism 
of birds, 584. _ 
benzylisobutyl-, 153. 
—— — chloramido-, 148. 
—— —  chloronitro-, 148. 
—- —— dibromo-, 148, 149. 
—— —— dinitro-, 148. 
—— —— metabromo-, 977.’ 
metamido-, 148, 149. 
—— —— metanitro-, 147, 148, 150. 
a- and 6+meta-ortho-bromo-, 


as 


148. 
oe monobromo-, 147. 
— —— nitro-ethylimido-, 148. 
— —— orthazo-, 149: 
a-orthamidometa-nitro-, 150. 
—— —— f-orthamidometa-nitro-, 150. 
—— — ortho-nitro-, preparation of, 
150. 
—— —— parametabromamido-, 149. 
parachloro-, 729. 
parametabromo-nitro-, 149. 
solubility of, 879. 
; sulphiparabromo-, 730. 
synthesis of, 69, 317, 792. 
tribromo-, 148, 149. 
‘Benzoic acids, dinitro- and nitramido-, 
148. 
—— ——a- and f-metabromo-ortho- 
nitro-, 148. 
Benzoic anhydride, boiling point of, 136. 
Benzoin, hydroparaoxy-, 65. 
Benzonitril, orthamido-, 140. 
Benzophenone, 223. 
derivatives of, 671. 
— dicarbonie acid, 405. 
— nitro-derivatives of, 420. 
synthesis of, 69, 317. 
Benzopinacolin, 223. 
Benzopinacolin, a- and B-, 425, 874. 
Benzopinacone, 223. 
Benzothiamide, 70, 71, 790. 
Benzothianilide, 70, 71, 585, 790. 
Benzoylaceto-carbonic acid, action of 
sodium-amalgam on, 426. 
Benzoylanilide, addition of hydrogen 
cyanide to, 408. 
Benzoylbenzoic acid, synthesis of, 792. 
Benzoyl-carbinol, and acetic and ben- 
zoic ethers of, 224. 
Benzoyl-diazobenzene, 308. 
Benzoyl-formic acid, 147. 
Benzoyl-phenol, 321. 
— acetate, 321. 
benzoate, 321. 
Benzoylxylene, a-anhydro-diamido-, 148. 
Benzyl alcohol, parabromo-, 64. 
-—— methylbenzylacetate or methyl- 
hydrocinnamein, 732. 
———- parabromo-compounds, 64. 


——s 
—— 
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Benzylamine, di-paraiodo-, 422. 
para-iodo-, 422. 

Benzylamine, tri-paraiodo-, 422. 

Benzylidine-diphenylhydrazine, 313. 

Benzylidine-phenylhydrazine, 309. 

Benzylidenephthalyl, 735. 

o-Benzyltoluene-derivatives, conversion 

of, into anthracene-derivatives, 231. 
Bertolletia (Para) nuts, protein sub- 
stance from, 518. 
-Berzeliite, 942. 
Bessemer converter, action of, 95. 
metal, presence of oxygen in, 649. 
process, 620. 
Betaine in mangold-wurzel, 87. 
Betulin, hydrocarbon from, 569. 
Bibromacetyl-pyrrol, 216. 
Bile, secretion of, in a dog, 161. 
— secretion of sodium chloride in the, 
161. 

Biliary acids, action of, on the alimen- 
tary canal of dogs, 161. 

Birds, behaviour of benzoic acid in the 
organism of, 584. 

Birds’ egg-shells, colouring matter of, 
590 


Birresborn and Gerolstein mineral 
springs at Pelm, in the Eifel, eompo- 
_ sition of, 714. 

Bischofite, a new mineral from the 
Stassfurth mines, 277. 

Bismuth nitrate, presence of lead in, 
473. 

subnitrate, 841. 

Bismuthospherite, 17, 116. 

Biuret, 141. 

Bixin, action of nitric and hydriodic 
acids, potassium permanganate, and 
sodium-amalgam, on, ‘739. 

distillation of, with zinc-dust, 739. 
salts of, 739. 

Blast furnaces, formation of manganife- 
rous iron in, 176. 

Blédite of Pendshab, 118. 

Blood, absorption of carbon monoxide 
by, 994. 

action of compressed oxygen on, 
236. 
colouring matter of, 236. 
crystals, preparation of, 518. 
decomposition of “ Bacillus sub- 
tilis,” by, 593. 
— of a dog, quantity of water in, 


Blood-serum, constituents of, by which 
the absorption of carbon dioxide is 
determined, 519. 

Blowpipes, use of oil-gas for gas-, 467. 

Blowpipe work, aluminium plate as a 
support in, 166. 

Boiling points, absolute, 633. 

—— determination of, 633. 
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Bone, influence of food on the formation 
of, 992. 

Boric acid, 11. 

detection of, 11. 
reaction of, in presence of 
mannite, 555. 
some properties of, 194. 

—— the flame reaction of, as a lec- 
ture experiment, 645. 

Boric anhydride, heat disengaged by the 
hydration of, 194. 

Boron fluoride, action of, on aldehydes, 
acetones, and carbonyls, 774. 

Borosalicylate, 500. 

Boroxytrichloride, 775. 

Bottle-glass, 757. 

Bowlingite, 15. 

Bran, amount of nitrogenous matter in, 
1016. 

Brass-colouring, 188. 

Brassic acid, decomposition of, 28. 

Bread, detection of alum in, 1009. 

Bricks, burning of, in annular kilns, 690, 
761, 921. 

Brine springs of Volterra, mother li- 
quor of, 652. 

Brochantite, artificial formation of, 476. 

Bromacetovanillic acid, 502. 

Bromacetyl bromide, action of zine ethyl 
and zine-methyl on, 483. 

Bromalide, 403. 

Bromamidobenzene-sulphonic acid, 221. 

Bromamidophenyl-acetic acids, isomeric, 
70. 

Bromethylmalonic (bromopyrotartaric) 
acid, 857. 

Bromides, acid, formation of, by the ad- 
dition of oxygen to brominated ole- 
fines, 401. 

Bromine chloride, reaction with water, 
43, 

Bromobenzene and tetrachloromethane, 
action of sodium on, 126. 

8-Bromobenzenedisulphochloride, 410. 

8-Bromobenzenedisulphonic acid, 410. 

Bromocamphor, mono- and di-, 901. 

Bromocitrapyrotartaric anhydride, 30. 

Bromocymene, reactions of, 189. 

— sulpho-acids from, 139. 
Bromoform, 499. 
Bromomethylenephthalyl, 734. 
Bromomucic acid, 402. 

—— — action of buryta-water on, 
402. 

Bromonaphthalic acid or bromoxynaph- 
thaquinone, 736. 

Bromoparatoluic acid, 405. 

Bromoparoxybenzaldehyde, 423. 

Bromopyrotartaric (bromethylmalonic) 
acid, 857. 


— 


Bromorosoquinone, 869, 
Bromovanillic acid, 502. 
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Bromoveratric acid, 512. 
Bromoxylene, 978. 
Bronze money, analysis of, 341. 
Bronze and nickel money, analysis of, 
337. 
Brookite, morphological studies of, 115. 
Brown-coal of the Bauerberg, near 
Bischoffsheim, vor der Rhén, 202. 
heating power of, 349. 
-—— tar oils, decomposition of, at 
a red heat, 861. 
composition of, 202. 
Brucine, 326. 
coloured crystalline compounds 
from, 437. 
new salt of, 326. 
—— previously dissolved in nitric acid, 
action of reducing agents on, 679. 
Butalanine, 235. 
Butane, dibromonitro-, 284. 
dinitro-, normal, 284. 
isodinitro-, 284. bE 
isomonobromodinitro-, 285. 
isomonobromonitro-, 284. 
isonitro-, primary, 284. 
monobromodinitro-, normal, 284. 
monobromonitro-, 284. 
potassium-isodinitro-, 284. 
silver-isodinitro-, 285. 
Butter analysis, 611, 685. 
(Hehner’s method), 611. 
Butter fat, analysis, 344. . 
Butter, fats used for the adulteration of, 
249. 
Butylamine, 284. 
—— hydrochloride, 284. 
Butylbenzene, normal, sulphonic acids 
of, 314. 
Butylene, derivatives of iso-, 20. 
Butylenes, three isomeric, 52. 
Butylnitrolic acid, normal, 284. 
Butylterephthalate, 152. 
Butyric acid, action of chlorine on, 134. 
normal, 962, 966. 
Butyric fermentation, 162. 


C. 


Cadmium arsenide, 706. 
—— combustion of, 110. 
Caffeic acid, synthesis and derivatives of, 
579. 
Calamine rich in indium, 708. 
Calcium carbamate, 44. 
carbonate, action of phosphoric 
acid on, 198. 
chloride’ and sodium hydrate, 
affinity of, for water, 471. 
diphosphate, 198. 
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Calcium oxide in the crystalline state, 
471. 

—— phosphate, action of sodium car- 
bonate on, 113. 

— deposits of, in Estremadura, 
476. 

—— phosphates and limestones of Cura- 
gao, 120. 

—— pimarate, products of the dry dis- 
tillation of, 504. 

tartrate, estimation of, 810. 

—- --— in crude tartars, estimation 
of, 687. 

Calaverite, 383. 

Calorific power of alimentary substances, 
direct method for determining, 1013. 

Calorimeter, ice, 4. 

Camphene, 512, 901. 

Camphic acid, salts of, 897. 

Camphic anhydride, melting point of, 
136. 

Campho}, isomerides and derivatives of, 
891. 


general view of the isomerides of, 
894. 

— inactive, 892, 894. 

—— — general action of acids on, 
893. 

Campholic acid, 900. 

Camphols, isomeric, 891. 

Camphor, action of alkalis on, 900. 

action of boron fluoride on, 


586. 

action of zine chloride on, 899. 

a new chloride of (preliminary no- 
tice), 586. 

— Borneo-, 512. 

chloro- and bromo-derivatives of, 
901. 

—— into camphene, new method of 
conversion of, 901. 

isomerides and derivatives of, 


891. 

— laurel, 158. 

oxidation-products of, 512, 896. 

Camphoric acid and anhydride, 898. 

Camphoronie acid, 898. 

Camphors, isomeric, 895. 

Camphy] acetate, 894. 

Candles altered by long exposure to sea- 
water, 660. 

Cane- and beetroot-sugar ash, analysis 
of, 624. 

Cantharic acid, 233. 

Cantharidin and an acid derivative 
thereof, 233. 

Capillary angle and the spreading out 
of liquids upon solids, 195. 

Capillary vessels, transudation and dif- 
fusion through the walls of, 519. 

Caproic acid, 661. 

Caproic acids, isomeric, 566. 
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Capsaicin, 233. 

Capsicol, 233. 

Carbamates, 44. 

Carbamides, action of phosphorus tri- 
chloride on, 141. 

aldehyde-derivatives of, 668. 

Carbamine-supkacetic acid (carbamine- 
sulphoglycollic acid), 663. 

Carbamine-sulphoglycollic acid (carba- 
mine-sulphacetic acid), 663. 

Carbaminethioglycollic acid, 38. 

Carbanilide, action of a-dinitrochloro- 
benzene on, 141. 

Carbide of iron and manganese, forma- 
tion of hydrocarbons by the action of 
water on a, 716. 

Carbocomenic acid, 784. 

Carbodiphenylene, 80. 

Carbogallic ether, 784. 

Carbolic acid powders, 1012. 

Carbon, the varying valency of, and the 
magnitude of the atomic volume of 
the elements contained in organic 
compounds, 638. 

Carbon bisulphide, action of iodine tri- 
chloride on, 833. 

catalytic action of, on mix- 
tures of bromine with acetic or formic 
acid, 401. 

Carbon dioxide, amount of in ground- 
air, 555. 


in air, determination of, 605. 

—— —— in mineral waters, a new 
method for estimating, 917. 

Carbon monoxide, absorption of, by the 
blood, 994. 

action of, on aniline, tolui- 

dine, acetylene, &c., 217. 

detection of, 447. 

Carbon oxychloride, preparation of, 
853. 

Carbon tetrachloride, distillation of, by 
steam, 283. 

Carbonates, estimation of, in presence of 
sulphites and hyposulphites, 165. 

Carbonic acid, apparently anomalous 
decompositions effected by, 111. 

atmospheric estimation of, 
at Tabor in Bohemia, 164. 

Carbon-paper rendered sensitive with- 
out a chrome-bath, 919. 

Carbonylmonothioisobutylamine, 215. 

Carbony/thioethylamine, 215. 

Carbonylthiomethylamine, 215. 

Carboparanitrotetramidobenzene, 143. 

Carbothialdine and other sulphur-com- 
pounds, 857. 

Carboxamidobenzoic acid, 674. 

Carbusnic and usnic acids, identity of, 
882. 

Carnine, 235. 

Casein in milk, 95. 


Cassiterite (tin-stone), the crystal forms 
of, 709. 

Cast nickel, combining of carbon and 
silicon with nickel, 376. 

Cast-steel, chromium crucible, 177. 

Castor-oil, distillation of, under reduced 
pressure, 292. 

insoluble fatty acids in, 345. 

new hody from, 292. 

Catechins, constitution of, 64. 

—— from Gambir, 515. 

Cedriret of the ethyl series, 869. 

Cellulose, detection of, by means of 
phloroglucin, 809. 

—— digestion of, by geese, 905. 

—— glycerin, and gum, remarks on 
Kosmann’s research on, 287. 

Cement, influence of light on, 759. 

—- Portland, testing of, 176. 

—— testing, 617. 

Cements, hydraulic, economical value of 
various, 813. 

Cephalo-rachidian liquid, composition of, 

83. 


hydropisin in, 83. 

Cereals, presence of non-coagulable ni- 
trogen compounds in, 1014. 

Cerussite, 281. 

from Radna, in Transylvania, 942. 

Chabasite, 478. 

Chalcantite, 281. 

Chalkophanite, 115. 

Champagne, artificial, preparation of, 
542. 

Charcoal, action of steam on red-hot, 961. 

from seaweed, 170. 

Cheese, Parmesan, composition and ri- 
pening of, 334. 

Chemical combination, suspension, and 
solution, 636. 

compounds, magnetic behaviour of, 
545. 

—— equilibrium between hydrogen and 
gaseous iodine, 265. 

—— manufactures of Germany at the 
Centennial Exhibition at Philadel- 
phia, 1876, 456. 

—— phenomena, influence of pressure 
on, 8. 

—— reactions, mechanism of, 8. 

statics, 106. 

volumes, 196. 

Chloracetylbenzene, 419. 

Chloracrylic acid, 404. 

Chloral-acetamide, constitution of, 294. 

Chloral-ammonia, action of aldehydes 
on, 23. 


derivatives of, 22. 

Chloral, anhydrous, 967. 

— certain reactions of, 288. 
conversion of, into dichloracetic 


acid, 133. 
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Chloral, cyanide-cyanate, 22. 

hydrate, dissociation of, 719. 

Chlorinated ethanes, relation of their 
boiling points, 652. 

Chlorinated quinones, actions of amines 
on, 62. 

Chlorine, anhydrous, melting-point of, 
263. 

—— Deacon’s process, 551. 

— hydrate, dissociation of, 370. 

Chlorobromaniline, 50. 

8-Chlorobutyric acid and some of its 
derivatives, 658. 

Chlorocamphor, mono- and di-, 902. 

Chlorocarbonic ether, action of, on so- 
dium cyanamide, 214. 

Chlorocyanic oil, 968. 

Chlorocymene, 49. 

Chlorodinitrocymene, 60. 

Chloroform, 844. 

— action of alcoholic potash on, 283. 

—— containing amyl alcohol, 821. 

melting point of, 263. 

B-Chloronaphthalene, 154. 

Chloronitrophenolmercaptan, 139. 

Chloroparoxy benzaldehyde, 423. 

Chlorophenol-carbonic acid, 416. 

Chlorophyll, 987. 

—— a new reaction of, 516. 

—— artificial production of, in living 
plants, 238. 

substitution of, for copper salts in 
the preservation of fruits and green 
vegetables, 188. 

Chlorosalicylic acid, mono- and di-, 879. 

Chlorotoluic acid, 49. 

Chlorotriphenylmethane, constitution of 
the hydrocarbon derived from, 738. 

Chloroxythymoquinone, 60. 

Cholesterin, 850. 

acids derived from, and cholic acid 
from ox-bile, products of oxidation of, 
590. 

— separation of, 612. 

Cholic acid from ox-bile, products of oxi- 
dation of, 590. 

Chromates, thermic researches on, 765, 
832. 

Chrome-iron, new method for the de- 
composition of, 683. 

some compounds analogous to, 936. 

Chrome ore in New Caledonia, 558. 

Chrome-steel, 772. 

Chromic acid, estimation of, 607. 

—— volumetric determinations by, 
607. 

Chromium blue, 618. 

chlorate, use of, in cotton printing, 

824. 

crucible steel, 177. 

oxide, conversion of, into chromic 

acid in the wet way, 618. 
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Chrysene in idry}, 155. 

Chrysocolla, or silicate 
281. 

Chrysoidin, an antiphotogenic colour, 
613. 

Cigars, Virginian, analysis of the smoke 
of, 188. 

Cinchona alkaloids, distinctive tests for, 


of copper, 


Cinchona bark, alkaloids of, 434. 
—— — constituents of, 155. 
analyses of, 801. 
Cinchonicine, 435. 
—— dibromo-, 436. 
Cinchonidine, 435. 
— (homocinchonidine), 434. 
_ Cinchonine, 157, 435. 
— action of alkalis on, 988. 
—— hydro-derivatives of, 434. 
Cinchotenine, 157. 
Cinnabar, 708. 
Cinnamene, 885. 
Cinnamic acid, 159. 
Cinnamon, examination of, 823. 
Cinnamorthocarbonic acid, 230. 
Cinnamyl alcohol, action of hydriodic 
acid on, 579. 
Citrates, ammoniacal, 785. 
Citric acid, a reaction of, 342. 
— — testing of, in fruit-juices, 
343. 
Clay, edible, from New Zealand, 120. 
Clays, cohesive power of, 536. 
-— French and German plastic, ana- 
lyses of, 691. 
Coal analyses, notes on, 448. 
brown-, of the Bauerberg, near 
Bischoffsheim, vor der Rhén, 202. 
Coal-gas, new products from, 404. 
—— purification of, 178. 
Coal, heating power of brown-, 349. 
Coal mines, volatile ‘products from 
burning, 380. 
Coal-tar oils, brown-, decomposition of, 
at a red heat, 861. 
Cobalt, amalgamation of, 474. 
-— chloride, compounds of, with ani- 
line, 787. 
—— combining of carbon with, 376. 
electro-deposition of, 1019. 
—— iodates of, 377. 
Cobalt-spar, 17. 
Cobalt-spiess, twin-formation of, 117. 
Codeine, action of ferric chloride and 
sulphuric acid on, 678. 
Codeine reaction, 688. 
Coerulignone, origin of, and triatomic 
phenols from beechwood tar, 417. 
Coffee, ground, estimation of some of the 
chief adulterations of, 449. 
— . determination of sulphur in, 
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Colchicin, 327. 

Colchicum seed, 327. 

Colophony, 185. 

Coloradoite, a new mineral, 383. 

Colorimeter for determining the colour- 
intensity of liquids, 914. 

for quantitative analysis, 807. 

Colour in paper, quantitative estimation 
of, 823. 

Colouring matter obtained by the action 
of oxalic and sulphuric acids on para- 
oxybenzaldehyde, 887. 

derived from phenol, ro- 
solic acid, aurin, corallin, and azu- 
‘rin, 315. 

—— —— of wines, 987. 

from pyrogallic ethers, 871. 

Combustion, incomplete, 262. 

in the eudiometer, 548. 

—— temperature of, 5. 

Commercial products, estimation of 
potash and phosphoric acid in, 1007. 

Conchinine, 434. 

sulphate, 988. 

Conductivity for heat of rocks and 
woods, 693. 

—— of electrolytes, 101. 

Coniferyl alcohol, constitution of, 578. 

Copal varnish, preparation of, 627. 

Copal, the composition of, and its alte- 
ration by fusion, 627. 

Copper, action of various fatty oils on, 
473. 

allotropic modification of, 706. 

— and its salts, colour relations of, 
377. 

—— arsenide, 705. 

estimation of, 749. 

estimation of, as cuprous sulphide, 
337. 

estimation of, as thiocyanate, 338. 

estimation of cuprous oxide in, 


—— extraction at Oker, in the Hartz, 
815. 
—— from nickel, separation of, 339. 
—- of Lake Superior, crystallographic 
observations on, 944. 
— ore, a new, and its metallurgy, 
480. 
ores, 708. 
—— phosphorus in, 538. 
manganese, lead, zinc, nickel, and 
their alloys, estimation of, 750. 
silicate or chrysocolla, 281. 
— absorption of hydrogen by, 
377. 
Corallin and its components, 872. 
Corallin-phthalein, 872. 
Corulein and gallein, preparation of, 
and printing and dyeing with, 924. 
Corundum, production of artificial, 203. 
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Coto bark, a new constituent of, 733. 

Cotton, detection of, in linen stuffs, 
918. 

Creasote, Rhenish beech-wood, deri- 
vatives of, 146. 

Creatinine, a new reaction of, 688. 

Crenate of ammonia and urea in spring 
water, 754. 

Cresol, para-, 582. 

Cresols, three isomeric, preparation of, 
875. 

Cresotic acid, a- §- and y-, 876, 877. 

Cresyl-salicylic acid, 576. 

Cronstedite, a variety of, 480. 

Crotaconic acid, 856. 

Crotonic acid, 855. 

monochloro-, and its salts, 


213. 
—— salts of dichloro-, 213. 
Crotonic acids, monobromo-, metallic 

salts of, 213. 
substituted, from the pyro- 

citric acids, 213. 

Cryptohalite, 475. 
Cryptophanic acid, 81. 
Crystal and glass, ancient, composition 

of, 646. 

Crystallographic observations on the 

copper of Lake Superior, 944. 
Crytolite from Ytterby, 279. 

Cubebin, 80. 
Cumic acid, oxidation of with potassium 

permanganate, 878. 

Cuprous chloride, pure, preparation of, 

113. 

oxide, determination of, in copper, 
92, 608. 
thiosulphate, double salts of, 113. 
Curare-poison, physiological action of, 
526. 
Curarine, 517. 
Cusconidine, 437. 
Cusconine, 155, 156, 437. 
salts of, 156. 
Cyamide, acetyl-, 397. 
—— butyryl-, 397. 
—— diacetyl-, 397. 
—— lactyl-, 398. 
—— potassium-, action of lactide on, 

398. 

silver-acetyl-, 397. 
—— sodium-acetyl-, 397. 
—— valeryl-, 397. 
Cyamides of acid radicles, 396. 
Cyanacetyldimethylurea, 787. 
Cyanacetyl-ureas, synthesis of, 786. 
Cyanamide, conversion of, into amme- 

lide, 395. 

—— formation of, 39. 

Cyanamidodicarbonic ether and its salts, 
214, 

Cyanic ether, 214. 
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Cyanides, organic, decomposition of, 
855. . 
Cyanogen-compounds of gold, 131. 
groups, introduction of into or- 
ganic compounds, 835. 
iodide, reaction of amides with, 
143.. 
Cyanone, 405. 
Cyaphenine, 491, 864. 
Cyclamiretin, 328. 
Cymene, 158, 973. 
action of bromine on, 49. 
— action of nitric acid on chloro-, 
787. 
bromodinitro-, 787. 
—  chloro- from thymol and nearly 
related bodies, 570. 
chlorodinitro-, 787. 
—— derivatives, 49. 
—— dichloro-, 49. 
so-called solid nitro-, 787. 
sulphonic acid, 731. 
Cymy] alcohol, 973. 
Cynanchin, 800. 
Cynanchocerir., 800. 
Cynanchol, 800. 


D. 


Deacon’s chlorine process, 551. 
Decomposition, processes of, 525. 
of hydrated barium dioxide, spon- 
taneous, 107. 

Denitrating action of the Glover tower, 
757. 

Desmine from the Faroe Islands, ana- 
lysis of a crystal of, 278. 

Dextro-camphol, 892, 894. 

Dextrose, estimation of, with special 
reference to the method of R. Saclisse, 
246. 

Diacetatomesoxalic acid, 490. 

Diacetocaffeic acid, 581. 

Diaceto- (a)-homoprotocatechuic acid, 
579. 

Diacetyldithymoxylethane, 507. 

Diacetyleuxanthone, 80. 

Diacetylphthalin, 676. 

Diallyl-acetic acid and its salts, 293. 

Diallyl, constitution of, 962. 

oxidation of, 962. 

Diamidobenzene, action of amyl iodide 

on anhydrobenzoyl-, 144. 
anhydrotoluyl-, 144. 
para-, 762. 

Diamidobenzophenone or flavin, 671. 

Diamidodiphenylamine, and its salts, 
792. 

Diamidotoluene anhydrotoluyl-, 144. 

Diamidovaleric acid, 585. 

Diamidoxylene anhydrotoluyl-, 144. 
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Diamond, the growth and twin develop- 
ment of crystals of, 201. 
bearing sand from Du Toit’s Pan 
(South Africa), 201. 
Diastase, 903. 
Diaterpenylic acid, saltseof, 28. 
Diathermancy and thermal conductivity 
of air and hydrogen, 261. 
Diazoamidonitrobenzene, 140. 
Diazobenzene, action of, on phenyl- 
hydrazine, 305. 
—— benzolsulphinate, 220. 
derivatives, 219. 
——- hydrazine derivatives of, 219. 
—— phosphonic nitrate, 58. 
Diazobenzimide, 305, 311. 
Diazobenzimide, Griess’s, from phenyl- 
nitrosohydrazine, 305. 
Diazobenzoic acid, formation of, from 
amidobenzoic acid, 222. 
sulphate of, 980. 
Diazo-compounds, action of sulphurous 
acid and sulphuric acids on, 219. 
of benzenesulphonic acids, 
structure of, 222. 
Diazo-group, replacement of, by the 
group SO3H, 145. 
a-Diazonaphthalic acid, 153. 
Dibenzimide-oxide, 864. 
Dibenzimidoimide, 491, 492. 
Dibenzoyldiphenolethane, 431. 
Dibenzoyldithymoxyl-ethane, 507. 
Dibenzoylphenylhydrazine, 309. 
Dibenzyl, 21. 
Dibenzylidenparaphenylendiamine, 572. 
Dibromacetyl bromide, 40 
Dibrom-amidobenzene-sulphonic 
221. 
Dibromethy] acetate, 133. 
oxide, 777. 
Dibromethyl-carbylamine, 132. 
Dibromethylene, experiments and theory 
on the change of, by means of oxygen, 
into bromacetyl bromide, 847. 
Dibromethylenebenzoyl-carbonic acid, 
428. 
Dibromodimethyl-pyrocatechin (dibro- 
mo-veratrol) , 502. 
Dibromophenolmonosulphonic acid and 
salts of, 725. 
B-Dibromopropionic acid, action of po- 
tassium iodide on, 782. 
Dibromopyromucic acid, 786. 
Dibromosuccinic acids, 137, 786. 
Dibutylene, iso-, 121. 
Dichloracetanilide, 51, 298. 
Dichloracetic acid, conversion of chloral 
into, 133. 
Dichloradipic acid, 290. 
Dichloraniline, nitration-products of 
symmetric, 974. 
Dichlorethyl oxide, 777. 


—_——— 


acid, 
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Dichlorethylamine, 972. 
Dichlorobutyric acid, 134. 
Dichlorocymene, 49. 
Dichlorodinitrophenyl]-sulphide, 139. 
— - potassium, 
147. 
6-Dichloronaphthalene, 154. 
é-Dichloronaphthalene, 154. 
a-Dichloropropionamide, 292. 
Dichloropropionic acid, conversion of 
a- monochloracrylie acid into, 
291. 
Dichloropropionic acid, a correction, 


a-Dichloropropionic acid, action of mo- 
lecular silver on, 290 
chloride of, 488. 
——- —— from glyceric acid, 289. 
— a-monochloracrylic acid from, 
291. 
and the decomposition of, by 
water, 290. 
formation of, from pyrorace- 
mic acid, 488. 
Dichloropropionitril, solid, 285. 
Dicinchonicine (diconchonine), 435. 
Diconchinine (apo-diquinicine), 435. 
Dicyanodiamide, 214. 
Dicymene, 899. 
Didymium, 934. 
-— compounds of, 647. 
Diehic acid, a new acid obtained from 
sugar, 971. 
Diethyl acetosuccinate and its deriva- 
tives, 137. 
Diethylacetic acid, 293, 566. 
Diethyldiphenyltetrazone, 573. 
Diethyldithymoxyl-ethane, 508. 
a-Diethyl-8-oxybutyric acid, 293. 
Diethylphenylazonium ferrocyanide, 
408. 


Diethylresorcyl-aldehyde, 424. 

Digallic acid, formation of, and the na- 
ture of tannin, 673. 

Di-imidohydrindin-carbonic acid, 799. 

Di-imidophthalein of phenyl, 866. 

Di-iodobenzanilide, 423. 

Di-iodo-diphenylhydroquinone, 574. 

Di-isobutyl-pinacone, 486. 

Dimethylamidophenylglyoxalic _ acid, 
421. 

Dimethylaniline, action of aromatic 
sulphonic chlorides on, 140. 

ferrocyanide, 408. 

Dimethyleaffeic acid or methylferulic 
acid, 580. 

Dimethyidioxybenzoyl-carbonic _acid 
(veratroyl-carbonic acid) and _ its 
relation to a-homoveratric acid, 
503. 

Dimethyl-diphenyl-tetrazone, 312. 

Dimethylethyl-carbinol, 393. 
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Dimethyl-ethylene, normal, new method 
of preparing, 773. 
Dimethylethylphenylammonium _ferro- 
cyanide, 408. 
Dimethylhydroquinone derivatives, 728. 
Dimethylnaphthylamine, 587. 
Dimethylphenylbenzylammonium chlo- 
ride, 299. 
Dimethylresorcin derivatives, 727. 
Dimethylsuccinie acid, symmetrical, 
782. 
Dimethylsulphanilic acid, 299. 
Dimethyltartaric acid, 32. 
Dinaphthylacetylene, 509. 
Dinaphthylamine, 587. 
Dinaphthylanthrylene, 509. 
a- and £-dinaphthyl-dichlorethylene, 
509. 
a- and §-dinaphthyl-trichlorethane, 508. 
Dinitroanisic acid and its derivatives, 
72. 
a-Dinitrochlorobenzene, action of, on 
carbanilide, 141. 
— action of, on thiocarbamide, 141. 
Dinitroheptylic acid, 5138. 
— action of sodium-amalgam on, 
514. 
Dinitrophenylaniline, 141. 
a-Dinitrophenylaniline, 570. 
a-Dinitrophenylbromaniline, 570. 
8-Dinitrophenylenediamine, 417. 
a-Dinitrophenyl-mercaptan, 141. 
Dioxalethyline, 55. 
Dioxyanthraquinone-carbonic acid, 323. 
Dioxyanthraquinone, metabenz-, 77. 
a- and -Dioxyazobenzene, 219. 
a-Dioxyazobenzene, tribromo-, 219. 
Dioxyazobenzene, dibromo-derivatives of 
methyl-, 219. 
methyl-, 219. : 
Dioxybenzenes, constitution of, 866. 
Dioxybenzhydrol, 887. 
Dioxybenzoin, 152. 
Dioxybenzophenone, 886. 
ethylic ether of, 421. 
from rosaniline, 887. 
Dioxydiphenyl-ketone, 671. 
Dioxydiphenylmethane, 420. 
a-Dioxynaphthalene, 153. 
a-Diox quinone, 575. 
Dioxythymoquinone, 60. 
Diparatolyl-ketone, 405. 
Dipheuiec anhydride, melting point of, 
136. 


Diphenyl, 155. 

—— perchloro-, 76. 

Diphenylamine, 670, 790. 
derivatives of, 52. 

—— dinitrotribromo-, 53. 

—— tetramido-, 53. 
tetranitro-, 52. 

Diphenylamine-blue, 313. 
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Diphenylbenzamide or benzodiphenyl- 
amide, 788. 
Diphenylbiuret, 141. 
Diphenylcarbamide, 215. 
Diphenylene-disulphide, 670. 
Diphenylene-ketone, 432. 
from anthraquinone, 983. 
Diphenylene-methane, 432. 
Diphenylene-phenylmethane, 738. 
synthesis of, 431. 
Diphenylenequinone, tetra-iodo-, 574. 
Diphenylene-tolylmethane, synthesis of, 
431. 


Diphenylethane, 430. 

Diphenylhydrazine, 313. 

— oxidation of, 313. 

Diphenylmethane, derivatives of, 671. 

Diphenylnitrosamine, action of primary 
amines on, 53. 

Dipheny|parabanic acid, 217. 

Diphenylphosphinic acid, 724. 

Diphenylthiocarbamide, oxidation of 860. 

Diphenylthiocarbazide, 308. 

—— colouring matter from, 308. 

Diphenylthiosemicarbazide, 308. 

Diphthalic acid, 67. 

Dipicrylamine, action of, on naphtha- 
lene, 725. 

Diplatonitrites, 274. 

Dipropyloxalic acid, 29. 

Dipyrotartracetone, 488. 
Disodic orthophosphate, amount of, in 
the serum of Herbivora, 519. , 
Dissociation, some phenomena of, and a 
new product of the oxidation of lead, 
473. 

Disthene, 204. 

Dithioacetanilide, 974. 

Dithioaniline, 974. 

sulphate, 975. 

Dithymoxyl-ethane, 507. 

Ditolyldiamide, i144. 

Ditolylguanidine, 301. 

Ditolylparabanic acid, 216. 

Ditolylphenylmethane, 425. 

Ditolyl-urea, 217. 

Dog, behaviour of uric acid absorbed by 
the intestinal canal of, 525. 

Dog’s urine, occurrence of allantoin and 
hippuric acid in, 594. 

Dolomite, calcined, employment of, for 
taking casts, 535. 

Double salts of benzoic and metanitro- 
benzoic acids, 72. F 

of benzoic and paranitroben- 

zoic acids, 72. 

Duboisine, 590. 

Dulcite, fermentation of, 242. 

Durene, constitution of, 413. 

Durylic acid, 413. 

Dyeing with aniline-black by means of 
vanadium salts, 356. 
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Dyeing woollen goods, the water used in, 
625. 

Dyes, formation of, by the action of 
benzoyl trichloride on phenols and 
tertiary aromatic bases, 873. 

Dye-stuff, blue-violet, 314. 

a new, 78. 

Dynamite, estimation of nitrogen in the 
nitroglycerin of, 165. - 

Dysanalyte, a mineral resembling pyro- 
chlore, 385. 


E. 


Earths, some presumably new, 934. 

East Indian Archipelago, mineralogical 
notes from the, 708. 

Echicerin and echitin, qualitative reac- 
tions of, 800. 

Echitin and echicerin, quantitative reac- 
tions of, 800. 

Edible clay from New Zealand, 120. 

Eggs, bacteria in the yolk of, 83. 

certain modifications of, determined 
by fungoid growths, 83. 

Egg-shells, birds’, colouring. matter of, 
590. 

Elastin, putrefaction of, 591. 

Elaterin, test for, 344. 

Electric conductivity of certain liquids, 

- determination of, 103. 

— —— of liquids, influence of tem- 
perature on, 830. 

Electric spark, chemical reactions of, in 
the formation of persulphuric oxide, 
554. 

Electrical conduction and electrolysis of 
chemical compounds, 464. 

deposition of metals, and construc- 
tion of metal-covered glass specula, 
251. 

Electrified mercury, movements of, 191. 

Electro-chemical action of an anode of 
aluminium, 2. 

Electrodes, depolarisation of, by metallic 
solutions, 926. 

Electro-gilding by means of potassium 
ferrocyanide, 178. 

Electrolysis and electrical conduction of 
chemical compounds, 464. 

with evolution of hydrogen at both 
poles, 545. 

Electrolytes, conductivity of, 101. 

Electrolytic deposition of nickel, 537. 

Elements present in the sun’s atmo- 
sphere which produce the inversion of 
the spectral lines, 357. 

Elemic acid, 439. 

= acid, reduction of, by zinc-dust, 

33. 
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Enargite, 708. 
Eosin, preparation of, 455. 
use of precipitated sulphur in dye- 
ing wool with, 824. 
Erdmannite, analyses of, 115. 
Ergot, constituents of, 518. 
Ergotinine, 679. 
-—— crystallised, 81. 
Erythro-dextrin, 778. 
Erythronium Dens Canis (L), analysis 
of the bulbs of, 904. 
Erythrosiderite, 475. 
Essence of tansy, 157. 
—— of valerian, 799. 
Ethane, liquefaction of, 20. 
tetrabromo-monochlor-, 653. 
Ethenyldiorthotolyldiamine, 54. 
Ethenylisodiphenylamidine, and salts of, 
789. 
Ethenyltriamidobenzene hydrochloride, 
140. 
Ethenyltricarbonic acid, 30. 
Ether, ethyl brominated, 128. 
—— hydrate of, 565. 
octobrom-, 128. 
—— tetrabrom-, 129. 
Ethereal oils, detection of alcohol in, 
684. 
Etheric nitro-compounds, action of alco- 
holic soda on, 130. 
Etherification, function of auxiliary acids 
in, 765. ; 
— limits of, 127. 
— of phenols, 574. 
of secondary alcohols, 127. 
Ethers, an improved mode of preparing 
substituted acetoacetic, 781. 
boric, 21. 
formation of, 20. 
— metallic-aceto-acetic, 26. 
—— mixed, action of sulphuric acid on, 
129... 
—— of organic acids, theory of the for- 
mation of, by means of hydrochloric 
' acid, 286. 
of terephthalic acid, 152. 
Ethindiphthalyl, 230. 
action of bromine on, 230. 
Ethinorthophenylenediketone, 230. 
Ethiodide-thiocarbamide, 569. 
Ethoxy-acetonitrile, 971. 
Ethyl acetate, brominated, 133. 
—— — chlorinated, 133. 
aceto-acetate, action of ammonia 
on, 970. 
—  — action of nitrous acid on, 
396. 
—— ——- action of sulphuryl chloride 
on, 566. 
—— acetoglutarate, 783. 
acetomonocbloracetate, 566. 
—— f-acetopropionate, 137. 
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Ethyl, acetosuccinate, preparation of,781. 
alcohol, decomposition of, by zinc 
chloride at high temperatures, 655. 
—— allophanate, 214, 851. 
—— action of aldehyde ammonia 
on, 669. 
amidophthalate, 983. 
— amido-veratrate, 502. 
—— benzoate, distillation of, 138. 
benzylacetosuccinate, 733. 
—— borate, decomposition of, 287. 
— bromide, action of chlorine on, 
718. 
—— bromide, distillation of, 138. 
—— carbonate, 851. 
chloride, action of, on benzene in 
presence of aluminium chloride, 663. 
chlorobutyrate, 658. 
chloromaleate, preparation of, 857. 
—— cinnamate, 159, 981. 
— diacetatomesoxalate, 490. 
diallyl-aceto-acetate, and some of 
its derivatives, 293. 
dibenzoylphenylglycerate, 981. 
—— dibromosuccinate, action of potas- 
sium cyanide on, 566. 
—— dichloracetate, action of potassium 
cyanide on, 565, 721. 
— -— formation of, from chloral, 
565. 
—— a-dichloropropionate, 292. 
—— di-ethylacetate, 566.. 
a-#-dimethylacetosuccinate, 782. 
—— diphenylphosphinate, 724. 
dithioallophanate, 215. 
—— dithiocarbonates, distillation-pro- 
ducts of, 29. 
— ether, brominated, 128. 
ethoxyacetate, action of sodium on, 
403. 
—— ethoxyacetyl-ethoxyacetate, 403. 
— ethyl-acetoacetate, preparation of, 
81. 
a-ethylacetosuccinate, 782. 
— ethylbenzylacetoacetate, 732. 
ethyl-cyanamidocarbonate, 215. 
—— ethylmethylacetate, 27. 
—— ethylmethylacetoacetate, 27. 
ethyloxybutyrate, 489. 
— ethyloxyvalerate, 489. 
formate, chlorinated, behaviour of, 
with potassium cyanate, 851. 
glycollate, new method of pre- 
paring, 971. 
guanidine-carbonate, 780. 
guanidine-monocarbonate, 780. 
lodide, action of, on anhydroben- 
zoyl-diamidobenzene, 145. 
isobutylacetoacetate, 486. 
—— isobutylacetylacetate, 661. 
—— isobutylacetylacetate, derivatives 
of, 660 
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Ethyl, a-methylacetosuccinate, 783. 
—— f-methylacetosuccinate, 137. 
—— methylbenzylacetoacetate, 732. 
-— a-methylglutarate, 784. 
——- methylpropylacetate, 566. 
—— monochlorobutyrate, 134. 
— monoselenide, 129. 
a-nitronaphthalene - sulphonate, 
153. 
8-nitronaphthalene - sulphonate, 
154. 
nitrophthalate, 982. 
—— a-nitroso-propionate, 659. 
cenanthylate, 135. — 
— oxide, new mode of formation of, 
656. 
—— phenyldibromopropionate, 981. 
pseudosulphocyanacetate, 37. 
—— pyrogallate, mono-, di-, and tri-, 870. 
—— pyromucate, 786. 
—— —— tetrabromide of, 785. 
— sodium-allyl-acetoacetate, 293. 
— sulphocyanacetate, 37. 
—— sulphoparabromobenzamate, 730. 
—— sulphoparabromobenzoate, 730, 
terephthalate, melting point of, 
152. 
—— thiocyanate, 38. 
—— thiocyanacetate, 38. 
Ethyl-acetamide, 972. 
a monochlor- and monobrom-, 
972. 
Ethylamine, 972. 
nitrochlorophenyl-, 976. 
Ethylbenzimidoamide, 492. 
—— hydriodide, 492. 
Ethylbenzoie acid, ortho-, 427. 
Ethylearbylamine, 972. 
— dibrom-, 132. 
Ethyl-cedriret, 870. 
Ethyl-crotonic acid, 136. 
Ethyl-cymene, 721. 
Ethyl-derivatives of phenylhydrazine, 
573. 
Ethyldiacetic acid, conversion into pyro- 
tartaric acid, 137. 
Ethylene, action of boron fluoride on, 
483. 
—— and its compounds, preparation of, 
845. :, 
benzyl-carbonic acid (ortho-), and 
anhydride, 428. 
— borate, 774. 
chlorhydrin, 
oxides on, 21. 
chlorobromide, 718. 
—— cyanide, 964, 
—— cymene, 721. 
—— dibrom-, 401. 
fluoboro-, 774. 
—— glycol, action of sulphuryl chloride 
on, 726 


action of certain 
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Ethylene oxide, polymerisation of, 719. 
—— phenylene-ketone-carbonic anhy- 
dride, 427. 
series, hydrocarbons of, and some 
of their derivatives, atomic volume, 
and specific gravity of, 640. 
tribrom-, 401. 
tribromide, hydrobromide of, 30. 
Ethyl-ether of dinitrothymol, 60. 
Ethyl-glycollic ether, and its corre- 
sponding amide, formation of, 972. 
Ethylidene chlorobromide, 718. 
Ethylidene-imido-silver nitrate, 286, 
Ethylidenephenylhydrazine, 309. 
Ethylisopropyl-ketone, 125. 
Ethylmethyl-acetic acid, 27. 
a-Ethylmethyl-8-oxybutyric acid, 27. 
Ethyloxybenzoic acid, 981. 
a-Ethyl-8-oxybutyric acid, 136. 
Ethyloxybutyric acid, normal, and its 
derivatives, 489. 
Ethylphenylnitroso-semicarbazide, 307. 
Ethylphenyl-semicarbazide, 307. 
Ethylphthalimide, action of bromine on, 
70. 
a-Ethylsuccinic acid, and its salts, 782. 
Ethyltoluene, meta-, 977. 
oxidation of, 405. 
Ethyl-urethane benzoate, 674. 
Ethylvanillin, 159. 
Ethylvinyl oxide, 776. 
action of iodine, sulphuric 
acid and water on, 777. 
Euclase, 118. 
Eudiometer, combustion in, 548. 
Eugenic acid, 799. 
Eugenol, constitution of, 577. 
Euphorbone, 800. 
Eupittone, 871. 
Eupittone and violacein, 799. 
Eupittonic acid, 872. 
Euxanthone, 79. 
diacetyl-, 80. 2. 
Evaporating large quantities of liquid 
quickly, 634. 
Evaporation, experiments on, 6. 
Expansion of the solid elements by 
heat, a function of the atomic weight, 
549. 
Explosives, new, 350. 


F, 


Fassaite, analyses of, 390. 
from Malgola in the Travignolo- 
thal, 391. 
Fat, amount of, in commercial gluten, 
239. 
—— estimation of in yeast, 913. 
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Fat, synthesis of, 238. 
Fats used for the adulteration of butter, 
249. 
Fatty acids, displacement of oxygen by 
sulphur in the, 568. 
Fatty matter of Vateria indica, or piney 
tallow, 764. 
Fatty series, nitroso-compounds of, 659. 
Felspar pseudomorphs of the Wilhelms- 
leite, 948. 
Felspars, triclinic, 205. 
Ferment, unorganised, in plants, 996. 
-—— organisms, 242. 
Fermentation, influence of gases on, 90. 
influence of glycerin on the pro- 
cesses of, 526. 
of Norwegian fish-guano and bone- 
meal, 163. 
theory of, 995. 
Ferments, formation and secretion of, 
441. 
organised, nitrification by, 163. 
Ferric hydrate, effect of intense cold on, 
936. 
Ferric oxide, ignited, dissolving of, 753. 
Ferricyanides, action of, on metallic 
silver, 35. 
Ferrochrome, 772. f 
Ferrocyanides of the amine: bases, 407. 
Ferromangenese, manufacture of, 772. 
Ferrous salicylate, formation of, 317. 
Ferruginous colouring matter of red 
wines, 904. 
Ferulic acid, 579. 
Fiorite, 282. 
Flame, electrical resistance of, 2. 
transparency of, for rays emitted 
by itself, 630. 
transparency of, for rays it does 
not emit, 630. 
Flames, coloured, transparency of, 629. 
—— temperature of various, 262, 467, 
694, 695. 
Flavin or diamidobenzophenone, 671. 
Flavopurpurin, diacetyl-, 322. 
— dibenzoyl-, 322. 
—— triacetyl-, 322. 
tribromo-, 322. 
Flax seeds, effect of frost on, 802. 
Fleims, eruptive formation of, with some 
remarks on formations of the older 
volcanoes, 480. 
Flour, detection of alum in, 915, 1009. 
—— examination of, 348. 
mill-dust and a coloured alga pre- 
sent in, 922. 
Flue-dust from furnaces, composition of, 
354, 
Fluoranthrene, a new coal-tar hydrocar- 
bon, 431, 889. 
Fluorene, 432, 734. 
detection of small quantities of, in 
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presence of phenanthrene and anthra- 
cene, 985. 

Fluorescein, synthesis of, 797. 

Fluorescence, 358. 

Fluorspar, photoelectricity of, 2. 

Flowers, amount of sugar contained in 
the nectar of various, 997. 

Fodder, analyses of, 240. 

Food, influence of, on oxidation, 520. 

of four miners at the Silberau 
Mine, Ems, composition of, 592. 
benzoyl-, 147. 

Formic acid, process for preparing, 288. 

Formobenzoic acid, and benzoic ether 
of, 224. 

Formothianilide, 71, 790. 

Fragarianine, 982. 

Fragarin, 982. 

French wines, analyses of, 534. 

Friesite, a mineral resembling sternberg- 
ite, 942. 

Fruit trees, pathology of, 163. 

Fruits, substitution of chlorophyll for 
copper salts in the preservation of, 
188. 

Fuchsine, 314. 

behaviour of wool towards an am- 
moniacal solution of, 184. 

Fumaric acid, formation of, 43. 

Fungi, new researches on the functions 
of, and their property of inverting 
cane-sugar, 444. 

Furfuramide, 45. 

action of nitrous acid on, 47: 

— action of thiocarbimides on, 47. 

Furfurine, 45. 

— action of nitrous acid on, 46. 

—— monacetyl-, 46 

Furfurol, action on dimethylaniline, 52. 

Fuscosclerotic acid, 518. 

Fusion, determination of the heat of, 
106. 


G. 


Gadolinite bases, ultra- violet absorption 
spectra of the, 629. 
orthite, and similar minerals, ap- 
— of, under the microscope, 
387. 
Galactose, 777. 
Galbanum, 158. 
Levant, 159. 
Gallein and corulein, preparation of, and 
printing and dyeing with, 924. 
Galena, concussion- figures, 500. 
Galenite from Habach in Salzburg, 207. 
Gallic acid, a crystalline substance 
formed by the action of arsenic acid 
on, and the nature of the tannin of 
gall-nuts, 672. 


Gallium, 556, 837. 

—— equivalent of, 646. 

—— extraction of, 374. 

researches on, 472. 
—— specific heat and heat of fusion of, 
556. 
bromide, 837. 
iodide, 837. 
and aluminium, alloys of, 704. 

Gallotannic acid, 982. 

Galvanic current between solutions of 
the same substance of different de- 
grees of concentration, 463. 

Garnet from the Cape of Good Hope, 
946. 

from the Pfitschthal in Tyrol, un- 
usual and anomalous faces on, 944. 

—— in a Cambrian clay-slate from 
Lemmingstorp, 386. 

—— in the trap-rocks of New Haven, 
Connecticut, 386. 

yellow, at Costa di Viezena, 391. 

Garnierite, 480. 

Garrya fremonti, 327. 

Garryin, 327. 

Gas, purification of, 179. 

—— analysis, use of bromine in, 91. 

battery, 463. . 

—— compressed spectrum produced by 

the electric spark in a, 357. 
generator, 349. 

— lime, use for a constituent of, 624. 

Gases contained in the cells of wood, 
composition of, 802. 

— diffusion of, 7. 

diffusion of, in liquid, viscous, and 
solid bodies, 369. 
dissolved in sea-water, 197. 
expansion of liquids by the absorp- 
tion of, 366. 
—— in water, estimation of, 91. 
and vapours, refraction of, 359. 

Gastric juice, the acid of, 520. 

Geese, digestion of cellulose by, 905. 

Geissospermine, 433. 

Gerolstein and Birresborn mineral 
springs at Pelm, in the Eifel, com- 
position of, 714. 

Gismondine, 386. 

Glass, analyses of, 100, 555. 

analysis of American moulded, 
683. 

—— behaviour of calcium phosphate 
with, 98. 

— behaviour of, with excess of lime, 
97, 98. 

containing alkaline bases only, 689, 
758. 
crystallisation of metallic oxides 
from, 97. 
etching on, by electricity, 348, 
-— fusion of cryolite with, 99. 
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Glass, fusion of sulphates with, 99. 
fusion with sulphides, 99. 
hardened, 99. 
toughened, 99. 
toughening of, 1017. 

Glass and crystal, ancient, composition 

of, 646. 
Glauber salt, efflorescence of, at Klausen- 
burg, 943. 
Glauberite, crystallographical and optical 
examination of, 382. 
of Peudshab, 118. 
Glaze for cooking vessels, with and with- 
out lead, 814. 
—— of red Roman pottery, 618. 
Glover tower, action of the, 614, 689. 
denitrating action of, 757. 
Glucinum, atomic weight of, 557, 704. 
separation of, from’ aluminium, 
606. 
specific heat of, 556. 
Glucose, 778. 
estimation of, 611. 
a new copper solution for the esti- 
mation of, 612. 
reactions, 1012. 
tests for, 686. 
‘——— and mercury, gravimetric estima- 
tion of, 246. 
and other reducing substances, test 
for, 685. 
Glucosides, electrolysis of, 677. 
Glutaric acid, synthesis of, 783. 
Gluten, amount of fat in commercial, 
239. 
Glyceramine, chloroplatinate of mono- 
methyl-, 780. 
trimethyl-, 780. 
Glyceric anhydride, 569. 
Glycerin, action of aniline on, 966. 
action of, on the animal organism, 
525. | - 
—— action of fused potash on, 966. 
action of hydrochlorides of the 
amides on, 966. 
derivatives of, 656. 
influence of, on the processes of 
fermentation, 526. 
—— transformation of, into glucose, 
287. 
— salicylic ether of, 318. 
— cellulose and gum, remarks on 
Kosmann’s research on, 287. 
Glycocines, action of heat on, 294. 
Glycogen, 82. 

action of potash solutions on, 850. 

B-Glycogen-dextrin, 851. 

Glycogen, formation of, in the liver, 

905 


Glycogenesis, vegetable, 239. 
‘Glycol, preparation of, 846, 850. 
Glycol-ethylamine, 775. 
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Glycol-phenylamine, 775. 

Glycollic acid, 661. 

Glycollide, 775. 

Glycosine, 23. 

Glyoxal, 23. 

—— action of, on benzidine, 668. 

—— action of, on metatoluylenediamine, 

668. 
Glyoxaline, 23. 
— hydrobromide, 24. 
methyl and ethyl homologues of, 
4. 

—— nitroso-, 24. 
silver salt of, 25. 
tribromo-, 24. 

Groscopine, 987. 

Gold, artificial crystals of, 938. 
cyanogen compounds of, 131. 
estimation of, in antimony-regulus 

in presence of arsenic, copper, iron, 
and zine, 245. 
recovering of, from toning baths, 
178. 
— alloys, 354. 
— amalgam, 937, 938. 
‘arsenide, 705. 
and mercury, alloys of, 937. 
Gourd, occurrence of aspartic acid and 
tyrosine in the young shoots of, 663. 
Grapes, experiments on the ripening of, 
445 


removed from the vine, ripening of, 
595. 
sugar in, 130. 
Grape-sugar, compounds of, with cupric 
oxide and potassium, 968. 
supposed compounds of, with cu- 
pric hydrate, 967. 
value of cupric acetate (and for- 
mate) as a delicate test for, 531. 
Greasy waters from. surface condensers, 
purification of, 351. 
Green leaves, blanching of, in bright 
sunshine, 238. 
Grove’s gas battery, 463. 
Grotta del Cave dell isola: di Vulcano, 
analyses of the gas of, 955. 
Guaiacol, action of phosphorus penta- 
chloride on, 866. 
Guaiacone, tetrachloro-, 147. 
Guiacum as a test for copper, 754. 
Guanaguatite, or selenide of bismuth, 
from Guanagusto, Mexico, 651. 
Guanidine, action of aldehydes on, 669. 
— carbonate, action of iodine on, 
719. 
cyano-, 216. 
dicyanoditolyl-, 216. 
a- and 8-dicyantriphenyl-, 217. 
— ditolyloxalyl-, 216. 
—— hydrochloride of dicyantriphenyl-, 
217. 
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Guanidine, nitroso-, 132. 
henylated derivative of ditolyl- 
oxalyl-, 217. 
salts, action of the halogens on, 
564. 
Guanine, 235. 
Guano, Norwegian fish, utilisation of, 
240 


Guanoline, 780. 
Gum-ammoniac resin, from Morocco, 
roducts of the decomposition of, by 

Pasion with potash, 7388. 

Gum, insoluble, for envelopes, &c., 
923. 

——- of the Quebracho Colorado, 986. 

—— glycerin, and cellulose, remarks on 
Kosmann’s research on, 287. 

Gums, chemistry of, 158. 

Gunpowders, wood, composition and 
properties of, 923. 

Gurjun balsam, an indifferent crystal- 
line resin from, 439. . 

Gypsum, corrosion-figures of, 550. 


H. 


Heematin, 237. 

Hematoin, 237. 

Hemoglobin, 237. 

Halogens and oxygen in metallic com- 
pounds, relative affinities and recipro- 
cal displacements of, 634. 

Halogens, differences of affinity of, as 
multiples of the same constant, 634. 
— estimation of, by ammonium thio- 

cyanate, 746. 

Hatchettolite, from Mitchell County, 
North Carolina, 206. 

Hay, lucerne, composition and digesti- 
bility of, 909. 

Heat-conductivity of rocks and woods, 
693. 

— —— of cotton, wool, and silk, 831. 

Heat, influence of, on the structure of 
steel, 1019. 

— latent, and internal condition of 
vapours, 194. 

—— measurement of, at various depths 
in the earth, 831. 

—— of absorption of hydrogen chlo- 
ride, 7. 

—— of combustion of oxygen in hydro- 
gen, 5. 

—— of formation of potassium iodate 
from iodide, 8. 

— of fusion, determination of, 106. 

—— of vaporisation of liquids, appara- 
tus for measuring, 106. 

—— produced by-the union of metallic 
chlorides with ammonia, 697. 


VOL. XXXIV. 


1069 


Heat produced by chemical action, 696. 

—— production of, in warm-blooded 
animals, 519. ' 

Heavy mineral oils, employment of, im 
lamps, 539. 

Heptic acid, 661. 

Heptoic acid from cenanthol, 134. 

—— — metallic salts of, 135. 

Heptylenethiocarbimide, 669. 

Hexabrom-acetyl-furfurine, 47. 

Hexamethyleneamine, 718. 

Hexethylbenzene, 664. 

Hexine dibromide, 717. 

Hexine from mannite, 717. 

B-Hexyl iodide, oxidation products of, 
844, 


Hexylene bromide, oxidation products 
of, 844. 

Hexylene from mannite, oxidation of, 
961 


Hexylene-glycol from mannite, oxida- 
tion of, 966. 

Hexylene, oxidation products of mono- 
brom-, 844. 

Hexylenes, 961. 

Hides, iron salts as a substitute for tan 
in dressing, 543. 

Hippuric acid, formation of, in the kid- 
neys, 442. 

—— —— occurrence of, in dog’s urine, 
594. 

Hofmann’s violet, 283. 

Homilite, a mineral from Brevig, Nor- 
way, 278. 

Homocinchonicine, 436. 

Homocinchonidine, 435. 

Homocinchonine, 435. 

a-Homodimethylprotocatechuic acid or 
a-homoveratric acid, 503. 

Homoparaoxybenzaldehyde, ortho- and 
meta-, 876. 

Homoparaoxybenzoic acid, 229. 

—— —— ortho- and meta-, 877. 

Homosalicylic acid, 229. 

se ortho-, meta-, and para-, 876, 
877. 

Homosalicylic aldehyde, ortho-, meta-, 
and para-, 876. 

Homoterephthalic acid, 139, 296. 

a-Homoveratric acid ‘(a-homodimethyl- 
protocatechuic acid), 503. 

Honey, composition of, 969. 

Hops, bitter principle of, 797. 

—— examination of, 348. 

— some constituents of, 328. 

Horn mercury from el Doctor, Mexico, 
710. 

Horse, digestive power. of, 521. 

work and digestion of, 992. 

Horse-radish, mineral constituents of, 
1000. 

Hot air, warming with, 250. 
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Human excrement, volatile constituents 
of, 437. 

Hyalite, 282. 

Hydantoins, aromatic, 301, 798. 

Hydracids, heat disengaged in the for- 
mation of the hydrates of, 363. 

—— hydrates of, 363. 

Hydrated barium dioxide, spontaneous 
decomposition of, 107. 

Hydrates of the hydracids, 363. 

Hydrazine base; tertiary, 573. 

Hydrazine-benzenesulphonic acid, 303. 

Hydrazine-compounds, 302. 

Hydrazine- into diazo- compounds, con- 
version of, 305. 

Hydrazines, secondary aromatic, 312. 

Hydrazotoluidine, 863. 

Hydriodic acid, action of oxygen on, 
266. 

—— —— action of sunlight on, 266. 

or mixtures of the two con- 
stituents in equivalent proportions, 
action of heat and pressure on, 265. 

Hydroauric chloride, amount of water 
in, 13. 

Hydroazobenzene-sulphonic acid, and 
salts of, 722. 

Hydrobenzoin, action of dilute sulphuric 
acid on, 320. 

Hydroboric fluoride, properties of; the 
action of boron fluoride on anethol, 
576. 

Hydrobromic acid, addition of, by means 
of a solution of hydrobromic acid in 
glacial acetic acid, 879. 

Hydrocaffeic acid, derivatives of, 579. 

Hydrocarbon from styrolene alcohol, 
889. 

Hydrocarbons, action of aqueous vapour 
on, 773. 

combustion of the volatile petro- 
leum-, in oxygen, 916. 

of the ethylene series, and some of 
their derivatives, atomic volume and 
specific gravity of, 640. 

formation of, by the action of water 
on a carbide of iron and manganese, 
716. 

—— nature of, produced by the action 
of acids on white specular mangani- 
ferous cast-iron, 481. 

-—— a new method of synthesis of, 721. 

oxidation of unsaturated chloro-, 
bromo-, and chlorobromo- substituted, 
846. 

Hydrocastorite, 118. 

Hydrochloric acid, arsenic in, from soda 
manufacture, 175. 

Hydrocinchonine, 157. 

Hydrocyanic acid, estimation of, 749. 

— — mode of action of, 285. 


Hydrodimethylcaffeic acid, 580. 
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Hydro-ethylcedriret, 871. 
Hydroferulic acid, 580. 
Hydrogen, ignition of, in ascending 
soap-bubbles, 370. 
purification of, 111. 
reducing action of, 197. 
spontaneous ignition of, by finely- 
divided zinc, 769. 
thermal conductivity and diather- 
mancy of, 261. 
and gaseous iodine, action of mass 
on, 266. 
— action of porous bodies on, 266. 
peroxide, 931. 
—— —— atmospheric, 552. 
—— —— formation of, 372. 
presence of, in the atmo- 
sphere, 267. 
sulphide, behaviour of, with carbon 
dioxide at a red heat, 372. 
Hydroisoferulic acid, 580. 


_— 


-Hydromellone, 132. 


Hydromuconice acid, 296. 

Hydro-oxycamphoric acid, 513. 

Hydroparaoxybenzoin, 65. 

Hydrophane, and transparent hydrated 
silica, 770. 

Hydrophthalide, 419.. 

Hydropisin in cephalo-rachidian liquid, 
83. 


Hydroplatinic chloride, action of silver 
nitrate on, 200. 
Hydroquinone, dibromodimethyl-, 728. 
— dichlorodimethyl-, 728. 
dinitro-, 499. 
dinitro-diethyl-, 867. 
dinitro-dimethyl-, 728. 

—— formation of, 62. 

—— mononitrodimethyl-, 728. 

—— nitro-derivatives of, 866. 

—— phthalein, 675. 

—- tetrachlorodimethyl-, 728. 
trinitro-diethyl-, 867. 
trinitro-diethyl-, action of alcoholic 

ammonia on, 867. 
trinitro-dimethyl-, 728. 

Hydroquinones, preparation of, 315. 

Hydrotoluquinone, derivatives of, 868. 
preparation of, 315. 
tetrachloro-, 147. 

Hydroxylamine, new double salts of, 113. 
volumetric methods for the estima- 

tion of, 335. 

Hydroxyl-methoxyl-cinnamic acid, 580. 

— of the hyperite of Aveyron, 

Hyponitrous acid, 269. 

on physiological action of, 


Hyposulphites (thiosulphates) and sul- 
phites, indirect estimation of, 1006. 
Hypoxanthine, 588. 
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Tce, optical structure of, 632. 
Ice-machine, sulphurous acid, 251. 
Idryl, 155. 
bromo-compound of, 155. 
—— a new hydrocarbon from, 155. 
quinone of, 155. 
Imides, conversion of nitrils into, 141. 
Indican, 885. 
excretion of, 442. 

Indices of refraction, variation of, in 
mixtures of isomorphous salts, 631. 

Indigo-blue, synthesis of, 884. 

from Polygonum tinctorium and 
other plants, 885. 

Indigo-carmine, preparation of liquid, 
625 

Indium, calamine rich in, 708. 

Inductive capacity, specific, 101. 

Tnosite, chemical function of, 398. 

muscular, identity of, and vege- 
table sugars of the same composition, 
399. 

Insect powder, Persian, active principle 
in, 801. 

Insecticidal constituents in flowers of 
Pyrethrum corneum and P. roseum, 
826. 

Intracellular alcoholic fermentation of 
plants, researches on, 527. 

Inulin, fermentation of, 241. 

—— identity of, from different sources, 
970. 

Invertin, 590. 

remarks on Barth’s researches on, 
802. 

Todated derivatives of phenols, 574. 

Todic acid, preparation of, 112. 

Iodide of nitrogen, safe method of pre- 
paring, 199. 

Todides, double, change of colour in cer- 
tain, 112. 

Iodine, behaviour of, to amido-mercuric 
chloride, in presence of alcohol, 199. 
—— detection of oxygen acids of, in 

nitric acid, 243. 

—— manufacture of, 169. 

—— power of seaweeds in taking it from 
sea-water, 170. 

—— bromide, reaction with water, 11. 

— chlorides, reaction with water, 
11. 

—— trioxide, preparation of, 11. 

Todoparaoxybenzaldehyde, 423. 

Iron, amalgamation of, 474. 

arsenides, 706. 

—— castings, malleable, 623. 

——— estimation of phosphorus in, 166. 

—— estimation of, by stannous chlo- 
ride, 608. 

—— homogeneous, 253, 257. 
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Iron, influence of chemically-combined 
carbon on the hardness of, 922. 
in iron ores, volumetric estimation 
of, 165. 
salts as a substitute for tan in 
dressing hides, 543. 
separation of phosphorus from, 
352. 
slag, analysis of a remarkable, 
1019. : 
sulphur and phosphorus in, 1019. 
and steel direct from the ore, pre- 
paration of, 619. 
and urdnium, separation of, 771. 

Tron alloys, properties of, 839. 

— ores, analysis of, 838. 

— estimation of phosphorus in, 
166. 

—— pyrites, arsenic in, 173. 

—— —— determination of arsenic in, 
174. 

— estimation of copper and 
sulphur in, 529. 

from Schwelm in Westphalia, 
708. 

silicofluoride, preparation of, 114. 
Isatin, action of ammonia on, 507 
—— synthesis of, 884. 

and its derivatives, 586. 
—— ammonia derivatives of, 798. 

acetyl-, 586. 

desoxyimido-, 799. 
—- diamide, 507. 

salts of diamido-, 798. 

oxydiimido-diamido-, 799. 

Isoamylmethyl ketone, 486. 

Isobromomaleic acid, 137. 

Tsobutylacetic acid, salts of, 486. 

Isobutylamaric acid, 153. 

Isobutylbenzimido-ether, 491. 

Isobutylene, 20. 

action of tertiary butyl iodide on, 
in presence of calcium oxide, 963. 

derivatives of, 20. 

dichloride, 20. 

Isobutyl iodide, direct conversion of, 
into trimethylcarbinylamine, and salts 
of, 779. 

Isobutylmethylglyceric acid, 661. 

Isobutyl terephthalate, 152. 

Isobutylxanthamide, 215. 

Isodibutol, 122. 

oxidation of, 122. 
Isodibutylene, 121, 963. 
action of hydrochloric acid on, 
122. 
— constitution of, 123. 
oxidation of, 122. 
bromide, 122. 
iodide, 122. 
Tsodulcite, 969. 
Isoferulic acid, 580. 
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Isohydrobenzoin, action of dilute sul- 
phuric acid on, 320. 

Isoindol, 420. 

Isonitrobutylazophenyl, 285. 

Iso-oxycinnamic acid from carvacrol, 
and its salts, 731. 

Isophthalic acid, 231. 

Isopropylbenzene, monobrom-, 973. 

Isopropyl borate, 775. 

Isopropylethylene, 394. 

Isopropylglycol, new method of prepar- 
ing, 656. 

Isotributylene, 963, [ 

Isovanillic acid, preparation of, 500. 

— — aolubility of, in water, 501. 

Ixolyte, 17. 


J. 


Japanese porcelain earth, 559. 
Javanine, 437. 

Jervine, 589. 

Juglone (nucin), 233. _—- 
Juniper berries, analysis of, 240. 


K. 


Kaiser oil, 623. 

Kaolins used in the manufacture of 
bricks, analysis of, 691. 

Karyinite, 942. 

Kelp, extraction of iodine and bromine 
from, 1017. 

Kengottite, 17. . 

Keramohalite, 203. 

Kerosin, Russian and American, and 
the employment of heavy mineral oils 
in lamps, 539. 

Ketone (CH;),CH.CO.CHs, 564. 

—— paratolylphenyl-, 67. 

Ketones, atomic volume and specific 
gravity of some, 637. 

— haloid .compounds of, 
volume of, 637. 

of the aromatic series, 671. 

Kidneys, formation of hippuric acid in, 

442 


atomic 


Kinzigite, 208. 
Kisjak, a fuel used in the south of 
Russia, 919. 


L, 


Labradorite of the hyperite of Aveyron, 
946. 

Lactic acid, tribromo-, 408. 

Lactic fermentation, 566. 

—_— of milk-sugar, 567. 

Lactide, action of, on potassium cyamide, 
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Lactoglucose, 777. 

Lacto-protein, 235. 

Lactose, fermentation of, 241. 

Lactosuria, 442. 

Levo-camphol, instable, 892. 

Lake, a poisonous Australian, 907. 

Lamps, employment of heavy mineral 
oils in, 539. 

Lanthanum, 934. 

—— compounds of, 647. 

Lard, insoluble fatty acids in, 345. 

Latent heat of fusion of platinum, 106. 

Latent heat and internal condition of . 
vapours, 194. 

Laurel camphor, 158. 

Laurene, 899. 

Law of Avogadro and Ampére, researches 
on, 702. 

Laws regulating volume-changes in the 
formation of alloys and in mixtures of 
liquids, 367. 

Lead arsenides, 705. 

estimation by chromic acid, 607. 

— estimation of, as iodate, 1010. 

; influence of impuritiesin desilvering, 
61. 

—— a new product of the oxidation of, 
= some phenomena of dissociation, 
473. 

— crude, purification of, and elimin- 
ation of the silver, 819. 

—— from Raibl, analysis of, 188. 

—— chloride, specific gravity of vapour 
of, 937. 

—— manganese, copper, zinc, nickel, 
and their alloys, estimation of, 750. 

Leadhillite from Matlock, 382. 

=" varnish, preparation of black, 
827. 

Leaves, action of soda on, 163. 

—— chemical composition and functions 
of, 595. 

influence of, in the production of 
sugar in the beet, 997. 

Lecture-experiment, 370. 

—— on evaporation, 634. 

Lemon-juice, detection of nitric acid in 
commercial, 914. 

Leonhardite from Floitenthal, analysis 
of, 713. 

Lepidine, action of sodium on, 432. 

—— nitrate, 432. 

Lettsomite, 946. 

Leucaniline, 791. 

Leucine (pseudo), 235. 

— action of benzoyl chloride on, 506. 

—— from young pumpkin plants, 857. 

Leucite, 385. 

Lherzolite, or olivine-rock of the Ariége 
(Pyrenees), 280. 

Light, theory of the chemical action of, 
3. 
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Light, transverse absorption of, 101. 
Lignite-coke as a substitute for bone- 
black, 828. 
Lime in the crystalline state, 770. 
solubility of, in water, 373. 
Limestones and calcium phosphates of 
Curagao, 120. 
Limonite, 282, 391. 
Linen stuffs, detection of cotton in, 
918. 
Liquid contained in an ancient glass 
vase, 268. 
Liquids, apparatus for measuring the 
heat of vaporisation of, 106. 
—— capillary angle and the spreading 
out of, upon solids, 195. 
—— determination of the electric con- 
ductivity of certain, 103. 
expansion of, by absorption of 
gases, 366. 
superposed, ebullition of, 364. 
Liquorice root, 740. 
Liver, chemical changes in the, 160. 
—— diastase, 82. 
—— flow of blood through, 161. 
—— formation of glycogen in, 905. 
—— formation of sugar in, 82. 
—— ofa dog, secretion of water through, 
161. 
Lubricating oils, testing of, 250. 
Luzonite, 708. 
Lymph, action of compressed oxygen on, 
236. 


Madder colouring matters, 737. 

Magnesia, volumetric estimation of, 91. 

—— alun, in Phillippine Islands, 708. 

—— micas, investigation of two, 478. 

— preparation for purifying potable 
waters, 350. 

Magnesium, reduction of, from its oxide 
by metallic aluminium, 933. 

—— chloride, hydrated, 277. 

—— nitride, 934. 

Magnetic behaviour of chemical com- 
pounds, 545. 

—— iron sand, 281. 

—— oxide of iron, allotropic varieties 
of, 557. 

Magnetite, 282. 

—— from Mulatto, 391. 

Malachite green, 873. 

Maleic acid, isobromo-, 137. 

Maleic anhydride, monobromo-, 136. 

Malic acid, action of sulphuric acid on, 
138. 
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Malic acid, artificial, from fumaric acid, 
and its salts, 784. 

Malleable iron castings, 623. 

Malonic acid, 402. 

—— —— monobromo-, 490. 

Malt liquors, constitution of, and their 
influence upon digestion and nutri- 
tion, 905. 

Maltose, 778. 

Malyl-ureie acid, 138. 

Manganese, detection of traces of, in 
minerals, 558. 

— estimation of, in iron, steel, &c., 


808. 
—— volatility of, 772. 
—— Weldon’s process for the recovery 
of, 938. 
—— blue, 558. 
—— dioxide cell, a new, 633. 
oxides and silicates, law of volumes 
in, 928. 
—— phosphates, 270. 
lead, copper, zinc, and nickel, and 
their alloys, estimation of, 750. 
Manganiferous iron, formation of, in 
blast furnaces, 176. 
uses of, E77. 
Manganites of certain metals, 936. 
Manganosite, 279. 
Mangold-wurzel, betaine in, 87. 
—— —— nitrogenous constituents of, 


Mannite, fermentation of, 241. 

Manure, estimation of potash and phos- 
phoric aeid in, 1007. 

Marmatite, 281. 

Marsh-gas, occurrence of, in old coal-pit 
workings, 843. 

Maté or Paraguay tea, 440. 

Mateceric acid, 325. 

Meat impregnated with common salt, 
composition of, 627. 

—— preservation of, 456. 

—— flour, experiments on the digesti- 
bility and nutritive power of, 440. 

Meconin, 419. 

Meconinic acid, 419. 

Meconoisin, a new derivative of opium, 
801. 

Media free from oxygen, 267. 

Melamine, a new sulphate of, 774. 

—— from guanidine, formation of, 774. 

Melilotic acid, 576. 

Melilotol, 576. 

Melting point of homologous compounds, 
re; ity in, 3. 

Melting points, high, determination of, 3. 

Mercury, solid, density of, 273. 

—— electrolytic method of estimating, 
916. 

— electrified, movements of, 191. 

— estimation of, 750. 
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Mercury compounds, law of volumes in, 
927. . 


—— ores, occurrence and working of, 
842. 

—— in urine, detection of, 1010. 

—— and gold, alloys of, 937. 

—and glucose, gravimetric estima- 
tion of, 246. 

Mercurous iodide, crystalline form and 
optical properties of, 474. 

Mesaconic acid, 32. 

Mesidine, metanitrobenzo-, 144. 
metanitrobenzodinitro-, 144. 
metanitrobenzo-mononitro-, 144. 

— mononitrobenzo-, 144. 

—— nitro-, 144. 
trinitrobenzo-, 144. 

Mesitylenic acid, 978. 

Mesoxalic acid, chemical nature of, and 

preparation of tartronic acid, 490. 

Meta-azobenzene-sulphonic acid, and its 
salts, 722. 

Meta-azotoluene, 300. 

Meta-azoxybenzene-sulphonic acid, and 
its salts, 722. 

Metachloracetanilide, action of chlorine 
on, 585. 

Metallic sulphides, oxidation of, 199. 

Metals, allotropic condition of, 840. 

‘ ——- electrical deposition of, and con- 
struction of metal-covered glass 
specula, 251. 

Metamidobenzenesulphonic acid, 221. 

Metamidobenzenesulphonic acid, bro- 
minated derivatives of, 492. 

a-Metamidosalicylsulphonic acid, 151. 

Metanitrobenzoie acid, 144. 

reduction of, 150. 

Metanitrobenzanilide, reactions of, 142. 

Metanitrobenzo-paratoluide, anhydro- 
compound of, 144. 

Metapropylhydroxylbenzene, 732. 

Metastyrolene, rotary power of, 296. 

Metasulphobenzoic acid, 145. 

Metasulphophenylpropionic acid, 318. 

Metaxylenesulphochloride, 410. 

Metaxylenesulphonic acid, 410. 

Meteoric,brecchia on St. Catherine, for- 
mation of, 713. 

Meteoric iron, a fourth mass from 
Augusta co., Virginia, 959. 

Meteorites, 121. 

Methemoglobin, 237. 

Methenyldiorthotolyldiamine, 54. 

Methenyl-orthophenylenediamine, 667. 

Methiodide-thiocarbamide, 569. 

Methyl chloride, 400. 

. Methyl cinnamate, 981. 

— iodide, action of, on sulphur, 

Methyl metaxylenate, 412. - 

Methyl nitroveratrate, 501. 
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Methyl paraxylenate, 412. 
Methyl phenyldibromopropionate, 981. 
Methyl terephthalate, melting point of, 
152. 
Methyl-allyl, preparation of, 562. 
Methylamine hydrochloride, 401. 
oxybenzoate, action of heat on, 
320. 
salicylate, action of heat on, 320. 
Methyl-anthracene, 154. 
Methylanthraquinonecarbonic acid, 732. 
Methylbenzylacetic acid, 732. 
Methyl-chloro-hydro-cinnamic acid, 570. 
Methylcrotonic acid, 292. 
a-Methylerotonic acid, 136. 
Methylcrotonic acid, chlorinated, and its 
salts, 292. 
—— formation of, from a-methyl 
B-oxybutyric acid, 292. 
Methyl-cyanamide, 569. 
Methyldiphenylthiosemicarbazide, 311. 
Methylenedinitropyrocatechin, 733. 
Methylene-diphenylacetamide, 66. 
Methylenemethylamine, 718. 
Methylenemononitropyrocatechin, 733. 
Methylenenitroprotocatechuic or nitro- 
piperonylic acid, 733. 
Methylferulic acid or dimethylcaffeic 
acid, 580. 
a-Methylglutaric acid, synthesis of, 783. 
Methylhydrocinnamein or benzyl me- 
thylbenzylacetate, 732. 
Methylisoamyl carbinol, 486. 
— — salts of, 486. 
Methyl-isobutyl-glyceric acid, 661. 
Methylisopropyl carbinol, 393, 484. 
Methylisopropyl ketone, 393. 
Methyl-isopropyl ketone from dinitro- 
heptylic acid, 514. 
Methyl-oxybutyric acid, normal, and its 
derivatives, 662. 
a-Methyl- 8-oxybutyric acid, 136. 
— conversion of, into methyl- 
crotonic acid, 292. 
Methyl-parabromosalicylic 
878. 
Methylphenylhydrazine, 312. 
action of diazobenzene on, 311. 
oxidation of, 312. 
Methylphenylnitrosamine, 310. 
Methylphenylsemicarbazide, 311. 
Methylpropylacetic acid, 566. 
Methylpropy! carbinol, 394. 
Methyl-protocatechuic acid, derivatives 
of, 500. 
Methylquinizarin, 154. 
Methylsuccinic acid, 783. 
Methyl-violet, 313. 
formation of, 667. 
Methylxanthamide, 215. 
Meyonite, analysis of, 388. 
Miargyrite, 17. 


aldehyde, 
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Mica from Vesuvius, 478. 
group, 711. 

Microscope, appearance of gadolinite, 
orthite, and similar minerals under 
the, 387. 

Milk analysis, 1014. 

analysis of, with special reference 
to cow’s and human milk, 248. 
cow’s, 992. 
determination of water and fat in, 
755. 
—— diseased, 684, 685. 
estimation of casein and fat in, 95. 

— estimation of sugar in, 345. 

— nuclein of, 591. 

— quick methods for testing, 167. 

—— with glycerin, adulteration of, 684. 

Milk-sugar, lactic fermentation of, 567. 

Millet seeds, analysis of, 240. 

Mineral, a glassy, which forms on the 
rocks of the Mediterranean coasts, 
943. 

—— poisons, estimation of, 92. 

spring at Marpingen, Alsweiler, 
Tréves, 714. 
— —— of O Tura, in Hungary, 18. 
a new, near Pelm in the Kyll- 
thal (Hifel) , 559. 
springs at Birresborn and Gerol- 
stein, Pelm, in the Eifel, 714. 


a 


in the neighbourhood of Lake 
Laach, 18. 

water of Casteggio, analysis of the, 
715. 


of Challes, in Savoy, 560. 

—— waters, sulphurous, of Aix, ‘in 
Savoy, and of Marlioz, analysis of, 
561. 

Minerals, action of iodine, potassium 
iodide, and citric acid, &c., on cer- 
tain, 941. 

containing nickel, 475. 

— — formed by the volcanic vapours of 
Vesuvius, 475. 

— structure of certain, 843. 

-— Brazilian, 118. 

and rocks ofthe Island of Vulcano, 
chemical researches on, 952. 

Mineralogy of the Fassa- and Fleimser- 
thal, 390. 

Mispickel (arsenical-pyrites), 281. 

Molasses, dialysis of, 180. 

containing salts, dialysis of, 182. 

Molecular changes, 108, 

—— constitution of vapours, 467. 

—— weight, determinations of, 264. 

— weights, Naumann’s method of de- 
termining, 643. 

Molecules, velocity of, 642. 

Molybdate of ammonium, solution of, in 
nitric acid, 375. 

Molybdenite from Biella, 558. 
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Molybdenum, atomic weight of, 14. 
Monacite, 476. 
Monamidodihydroisatin, isomeride of, 


Monoacetin, 212. 
—— preparation of, 846. 
Monoacetylphenylbydrazine, 309. 
Monobenzoyldiphenylhydrazine, 313. 
Monobenzoylornithine, 585. 
Monobenzoylphenylhydrazine, 308. 
Monobromacety! bromide, 401. 
8-Monobromacrylic acid, 403. 
Monobromocrotonic acids, metallic salts 
of, 213. : 
Monobromodimethylaniline, action of 
heat on, 667. 
Monobromofumarimide, 43. 
Monobromomaleic anhydride, 136. 
Monobromo - a - metaxylenesulphamide, 
725. 
Monobromo-a-metaxylenesulphonic acid 
and its salts, 724. 
Monobromonaphthalic acid, 322. 
Monobutyrin, 212. - 
a-Monochloracrylic acid, 
nascent hydrogen on, 292. 
conversion of, into dichloro- 
propionic acid, 291. 
—— — salts of, 291. 
— from a- dichlorop?opionic 
acid, 291. 
Monochlorobutyric acid, 134. 
Monochlorethyl-acetamide, 972. 
Monochlorethylene chloride, action of 
sodium on, 211. 
Monochlorhydrin, an isomeride of, 657. 
Monochlorophthalic anhydride, 736. 
Monomethylnaphthylamine, 587. 
Mononitroheptylic acid, 514. + 
Monophenyl-biuret, 141. 
Monotolylcarbamide, 798. 
Monoxyphenanthrene, 76. 
Morphine, action of ferric chloride and - 
sulphuric acid on, 678. 
determinations, 612. 
reactions, 755, 1013. 
Mucin, putrefaction of, 591. 
Muconic acid, 402. 
Murexoine, synthesis of, 786. 


action’ of 


N. 


Naphthalene, distillation of, 138. 
—— formation of, 667, 819. 
—— chloride, 887. 

—— chlorine-compounds of, 888. 
— chloro-derivatives of, 676. 
—— derivatives, 153. 
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oo derivatives of n-dichloro-, 


dichloride of monochloro-, 676. 

— dichloride of y-trichloro-, 322. 

—— n-dichloro-nitro-, 736. 

—— nitrochloro-, 322. 

—— £-pentachloro-, 322. 

—— red, absorption spectra of, 545. 

—— f-sulphonic chloride, 154. 

— tetrachloride of y-dichloro-, 321. 

—— tetrachloride of monochloro-, 676. 

—- 6-tetrachloro-,:322. 

— «-tetrachloro-, 322. 

— e-trichloro-, 736. 

Naphthalenes, dichloro-, 154. 

new chloro-, 321. 

Naphthalic acid, 888. 

_ amido-, 888. 

— — nitro-, 888. 

a-Naphthaquinone, derivatives of, 888. 

Naphthaquinone, bromoxy- or bromo- 
naphthalic acid, 736. 

— dibromo-, 736. 

— dioxy-, 889. 

Naphthol triamido-, 508. 

“a trinitro- (naphthopicric acid), 

8. 

Naphthopicric acid (trinitronaphthol), 
508. 

ee methyl-derivatives, 

Naphthylamine, acetyl-chloro, 983. 

— chloro-, 983. __ 

— u-dichloro-, 736. 

Native iron, 475. 

Nature of the tannin of pene and a 
crystalline substance formed by the 
=" of arsenic acid on gallic acid, 
672 

Naumann’s method of determining 
molecular weights, 643. 

Nectar of various flowers, amounts of 

- sugar contained in, 997. 

Nepheline, 476. 
Nickel, amalgamation of, 474. 
arsenide, 705. 

— and bronze money, analysis of, 
3387. 

—— carburation of, by cementation, 
472. 

—— cast: combining of carbon and 
silicon with nickel, 376. 

—— electrolytic deposition of, 537. 

estimation of, 338. 

—— estimation of, in pyrrhotites and 
mattes, 244. 

— iodates of, 377.. 

—— manganese, lead, copper, zinc, and 
their alloys, estimation of, 750. 

Nicotine, 432. - 

Niobium, metallic, 272. 

—— trichloride, 273. 
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Nitracetophenone, 147. 
bromide, 147. 
Nitranil, 426. 
Nitranilic acid, 425. 
Nitraniline, action of potassium nitrite 
on, 140. 
ortho-, 975. 
Nitranilines, dichloro-, two, 974. 
Nitric acid, detection of, in commercial 
lemon-juice, 914. 
—— —— melting point of, 263. 
— — in the vitriol manufactnre, 
615. 
Nitric and nitrous acids, determination 
of, 469. 
Nitric oxide, vapour-density of, 365. 
Nitrification, note on the ferment- -theory 
of, 932. 
—— by organised ferments, 163, 597. 
— prevention of, by chloroform va- 
pour, 163. 
prevention of, by heat, 163. 
Nitrilhemoglobin, 237. 
Nitrils, conversion of, into amides, 491. 
— conversion of, into imides, 141, 
864. 
Nitroacetisovanillic acid, 501. 
Nitrobenzaldehyde, new, 65. 
Nitrobenzene, distillation of, 138. 
—— in spirituous liquors, 542. 
a-Nitrobenzenedisulphonic acid, 409. 
Nitrobenzenephosphonic acid, 57. 
Nitrobenzenesulphonic acid, action of 
sodium-amalgam on, 73. 
Nitrobenzoic acid, meta-, 144. 
Nitrobenzoic acid, lemon-yellow, 980. 
Nitrobenzonitril, ortho-, 140. 
Nitrobromobenzene, 142. 
Nitrobromophenol and its salts, 976. 
Nitrobutane, normal, 284. 
Nitrochlorophenol methyl-ether of, 978. 
Nitrochlorophenyl-ethylamine, 976. 
Nitrochlorophenyl - metaphenylene - dia- 
‘mine, 976. 
Nitrochlorophenyl-paratolylamine, 976. 
Nitro-compounds, action of sulphuretted 
hydrogen on certain, 139. 
Nitro-compounds, reduction of, by 
stannous chloride, 335. 
Nitrodibromobenzene-sulphonic 
496. 
Nitroethane, a new process for the for- 
mation of, 844. 
Nitrogen, combustion of, 110. 
— compounds in oil of vitriol, estima- 
tion of, 605. 
—— determination of, in gas analysis, 
808. 
estimation of, in the nitroglycerin 
of dynamite, 165. 
estimation of, in plant albumi- 
noids, 533. 


acid, 


INDEX OF SUBJECTS, 


Nitrogen, quantivalence of, 10. 

—— in the nitroglycerin of dynamite, 
estimation of, 611. 

—— compounds, presence of non-coagu- 
lable, in the cereals, 1014. 

—— dioxide, liquefaction of, 11. 

—— peroxide, estimation of, 335. 

—— trioxide prepared from starch and 
nitric acid, 833. 

trioxide of the 

chambers, 833. 

Nitrogenous food for barley, the best 
form of, 805. 

. Nitroglycerin, specific gravity of, 699. 

—— in dynamite, estimation of nitrogen 
in, 165, 611. 

Nitro-isovanillic acid, 502. 

a-Nitronaphthalene-sulphonic acid, 153. 

action of sodium-amalgam 


sulphuric acid 


on, 73. 
_ amido-acid of, 153. 
—— — ethyl-ether of, 153. 
8-Nitronaphthalene-sulphonic acid, 154. 
amide of, 154. 
ethyl-ether of, 154. 
8-Nitronaphthalene-sulphonic chloride, 
154. 
6-Nitronaphthalene-sulphonic acid and 
its derivatives, 676. 
—- — salts of, 677. 
6-Nitrophthalene-sulphonic 
676. 
Nitro-naphthalic acid, 322. 
Nitro-orthochloranisol, 866. 
Nitroparaoxybenzaldehyde, 65. 
Nitrophthalic acids, isomeric, 504. 
Nitropiperonylic or methylenenitropro- 
tocatechuic acid, 733. 
Nitropropionic acid, 964. 
Nitroprussides, action of chlorine on, 


chloride, 


B-Nitrosalieylic acid, 150. 
a-Nitrosalicylsulphonic acid, 150. 
Nitrosoacetoacetic ether or oximido- 
acetoacetic ether, 487. 
Nitroso-compounds of the fatty series, 


Nitroso-dimethyl-ketone, 660. 
Nitrosofurfurine, 657. 
Nitrosoguanidine, 132. 
—— action of iodine on, 719. 
Nitrosopelargonic acid, 403. 
Nitrosophenylglycocine, 795. 
a-Nitrosopropionic acid, 659. 
Nitrous acid, estimation of, 606. 
—— —— estimation of, by means of 
metadiamidobenzene, 605. 
—— and nitric acid, estimation of, 
469. 
Nitroxy-silver or silver hyponitrite, 12. 
Nonylic acid, 292, 853. 
Norton’s salt, 200. 


Nucin (juglone), 233. 
Nuclein of milk, 591. 


0. 


Octobromether, 128. 
Octochlorophenanthrene, 76. 
Octyl-alcohol, 486. 

Octylic acid, a new, 124. 

(nanthamide, 135. 

(£nanthodisulphureide, 669. 

(nanthol, 292. 

(Enanthonitril, 135. 

(Enanthylic acid from cenanthol, 134. 

—— metallic salts of, 135. 

(Enanthylic anhydride, 135. 

(Enolin, preparation of, 438. 

Oil, estimation of acids in, 534. 

—— mineral, or ffin wax, estima- 
tion of, when mixed with other fats 
or oils, 1010. 

of almonds, tests for, 343. 
of tansy, proximate composition of, 
512. 

— of Thymus serpyllum, 
792. 

— of turpentine, distillation of, by 
steam, 283. 

— of valerian, 799. 

of vitriol, estimation of nitrogen 
compounds in, 605. 

— volatile, of the leaves of Myrcia 
acris, 799. 

Oils, action of, on copper, 473. 

lubricating, testing of, 250. 

—— sulphuretted, having insecticide 

properties, preparation of, 825. 
volatile, adulteration of, 811. 

Oil-paint, black, for wood and iron, 536. 

Oil-paintings, old, cleaning of, 260. 

Oily wool-waste, &c., spontaneous com- 
bustion of, 258. 

Olefines, action of hydrochloric acid on, 
19 


ethereal, 


haloid derivatives of, the order in 
which the separation of the elements 
of the hydracids takes place in the, 
563. 

—— synthesis of, 482. 

Oleic and stearic acids, method of sepa- 
rating and determining, 1011. 

Oligoclase, 209. 

Olives, ripening of, 596. 

Olivil, action of hydriodic acid on, 681. 

Olivine rock, 119. 

Opal, 282. 

Opium, some reactions with Lindo’s 
test for some of the bases in, 811. 

ash, analysis of Behar, 1000. 
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Opium bases, action of ferric chloride 
and sulphuric acid on, 678. 

Opoponax, 158. 

Optical rotation, 1, 457. 

Orange flower water, testing, 542. 

Orcin, pentabrom-, 867. 

pentahalogen-compounds of, 867. 

tribromodiacetyl-, 867. 

Organic acids, solubility of, in alcohol 
and ether, 721. 

—— —— thiamides of monobasic, 70. 

Organie analysis in the wet way, 1010. 

bases, compounds of, with mercuric 
chloride, 667. 

—— bodies in the gaseous state, refrac- 
tion of, 693. 

compounds, action of boron fluoride 

on certain classes of, 774. 

atomic volume and specific 

gravity of, 637, 697. 

relations between the chemical 
constitution of, and their physiological 
importance to plants, 445. 

Organic liquids, decomposition of, by 
the electric spark, with production of 
the fundamental hydrocarbons, 210. 

—— poisons, detection of, 613. 

—— substances, theory of the action 
of, in increasing the sensitiveness of 
silver haloids, 191. 

Organism, means whereby acids are 
produced in the, 593. ; 

of birds, origin of uric acid in the, 
595. 

Ornithine, 585. 

Ornithuric acid, 584, 585. 

a-Orthamidometanitrobenzoic 
150. 

a-Orthamidometanitrobenzoic acid, di- 
azo-compound of, 150. 

Orthite, analyses of, 115. 

—— gadolinite, and similar minerals, 
appearance of, under the microscope, 
387. 

Orthoamidobenzonitril, 140. 

Orthobromoparanitrobenzanilide, 142. 

Ortho-cinnamo-carbonic acid, 427. 

Orthoclase, 281. 

penetration twins of, 277. 

Orthodiamines and their isomerides, 
i for distinguishing between, 
571. 

Ortho-dibenzyl-carbonic acid, 735. 

Orthodioxybenzoin-carbonic acid, 735. 

Orthonitrobenzamide, 140. 

Orthonitrobenzanilide, reactions of, 142. 

Orthonitrobenzonitril, 140. 

Orthonitroparaoxybenzoic acid, 416. 

Ortho-propylbenzoic acid, 735. 

Orthose, artificial formation of, 205. 

—— preparation of, 15. 

Orthotoluidine, derivatives of, 54. 


amide, 
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Orthotoluylene-hydrate-carbonic anhy- 
dride, 736. 

Orthotolylenediamine, compounds of, 
with salicylaldehyde, 572. 

Ortho-tribenzoylbenzene, 734. 

Orthoxylenesulphonie acid, 411. 

Osmium oxysulphides, 14. 

Oxalethyline, bromochlor-, 55. 

chlor-, 55. 

Oxalic acid, action on sodium silicate, 
198. 


dehydrated, action of, on 

primary, secondary, and tertiary 

alcohols, 653. 

in the urine, 162. 

— use of dehydrated, to distin- 
guish the polyatomic alcohols, 398. 

Oxalyldiphenylhydrazine, 309. 

Oximidoaceto-acetic ether, or nitroso- 
acetoacetic ether, 487. 

Oxindol, 586. 

synthesis of, 587. 

acetyl-, 586. 

Oxyanthraflavone, comparison of, with 
isopurpurin, 677. 

carbonic acid, 323. 

Oxybenzoic acid, 574. 

new, 980. 

trisulpho-, and its salts, 731. 

Oxybenzoic acids, 318. 

isomeric, 71. 

three, and benzoic acid, solu- 
bility of, in water, 796. 

Oxybenzonitril, 71. 

Oxybenzoyl anilide, 320. 

Oxybenzoyl anilides, preparation of, 
320. 

Oxybutyric acid and its salts, 658. 

Oxycamphic acid, 897. 

Oxycoumarin (6-umbelliferone), 424. 

Oxygen, action of, on the acid chlorides 
and analogous compounds of phos- 
phorus and arsenic, 696. 

— action of, on the haloid compounds 
of tin, silicon, and boron, 636. 

elimination of, from green twigs, 

162. 

compressed, employment of, in 

physiological investigation, 236. 

free, estimation of, dissolved in 
water, 164. 

—— liquefaction of, 10. 

presence of, in metallic silver, 
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and the halogen elements in 

metallic compounds, relative affinities 
and reciprocal displacements of, 634. 

—— in the sun, 101. 

Oxygen-acids of iodine, detection of, in 
nitric acid, 243. 

Oxyhematin, 237. 

Oxyhemoglobin, 237. 
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Oxyheptic acid, 661. 

Oxyisonaphthoic acid, 75. 

Oxyisophthalic acid and its salts, 582. 

a-Oxisophthalic acid (a-phenyl-dicar- 
bonie acid), new mode of formation 
of, 584. 

a- and 8-Oxyisophthalic acid, 228. 

Oxyisophthalic acids, a- and B-, action 
of chloroform on, 881. 

Oxyketones, synthesis of, 424. 

Oxymalonic acid, 490. 

Oxymethyl-benzoie acid, 419. 

Oxymethyloxydracrylic acid, ortho- 
(saligeninparacarbonsiure), 881. 

Oxymethyl-salicylic acid, ortho- and 
para-, 881. 

Oxynaphthoic acids, isomeric, 74. 

Oxynitrosofurfurine, 657. 

Oxyparatoluic acid, Fittica’s, 672. 

Oxyphthalic acid, Baeyer’s, 982. 

——- iso-, 983. 

Oxypropylbenzoic acid, and salts of, 

879. 


Oxypurpurin, 430. 

Oxyquinones, derivatives of, 875. 

Oxysulphobenzide, 859. 

Oxyterephthalic acid, 33, 73. 

Burkhardt’s, 574. 
—— dinitro-, 73. 
Oxytoluic acid, 49, 582. 
— salts of, 582. 

Oxytoluic aldehydes from the three 
isomeric cresols, and the corresponding 
oxytoluic acids, 875. 

Oxytrimesic acid, 228, 796. 

Oxyxylic acid, 413. 

— constitution of, 413. 

Ozone, action of, on iodine, 469. 

—— formation of, 372. 

—— stability of, 371. 

~—— developer, 813. 


P. 
Paleopicrite and its products of decom- 
position, 477. 
Palladium, amalgamation of, 474. 
—— a new. compound of, 650. 
Pandermite (a mineral discovered by 
Muck), 710. 
Paper, estimation of the mineral matter 
in, 528. 
glazing of, 184. 
—— quantitative estimation of the 
colour in, 823. 
Para-aldehydo-salicylic acid, 882. 
Parabenzoylbenzenyl trichloride, 68. 
Parabenzoylbenzenyl chloride, 67. 
Parabenzoylbenzylene dichloride, 68. 
Parabenzoylbgnzoic acid, 68. 
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Parabromobenzoic anilide, 149. 
——- chioride, 149. 
Parabromobenzy] alcohol, 64. 
compounds, 64. 
Parabromometasulphophenylpropionic 
acid, 318. 
Parabromophenylpropionic acid, 318. 
Parabromosulphophenylpropionic acid 
and its salts, 318. 
Parachlorophenolcarbonic acid, 416. 
Paradiamidobenzene, 792. 
Paraffin oils and their action on metals, 
355. 
Paraffins in commercial “ water-gas,” 
609. 
Paraguay tea or maté, 440. 
Parahomosalicylic aldehyde, derivatives 
of, 877. 
Para-homosaligenin (para-homosalicylic 
alcohol), 877. 
Para-iodobenzy] alcohol, 421. 
bromide, 421. 
—— cyanide, 422. 
-—— thiocyanate, 422. 
Para-iodo-nitranilide, 406. 
Paraoxybenzoic acid, 321. 
from phenol, 416. 
Paraoxybenzoic aldehyde, 226. 
homologue of, 875. 
Paraoxybenzoyl-anilide, 320. 
Paraoxybenzyl alcohol, 65. 
Paraphanic acid, 81. 
Parasulphobenzidicarbonic acid, 415. 
Parasulphobenzoie acid, 145. 
Paratoluene-disulpho-dioxide, formation 
and constitution of, 414. 
Paratoluic acid, 49, 405. 
Paratoluide, metanitrobenzo-, 144. 
Paratoluyl chloride, 405. 
Paratolylamine, nitrochlorophenyl-, 976. 
Paratolylglycocine, 302. 
Paratolylphenyl ketone, 67. 
Paraxylenesulphinic acid, 411. 
Paraxylenesulphochloride, 411. 
Paraxylenolsulphonic acid, 412. 
Paricine, 437. 
Parigenin, 328. 
Parillin or smilacin, 327. 
Pathology of fruit trees, 163. 
Paytamine, 437. 
Paytine, 437. 
Paytone, 437. 
Pelargonic acid, 403. - 
Pelletierine, alkaloid of pomegranate, 
739. 
Pentabromo-phenanthrene, 76. 
Pentabromotoluene, 48, 49. 
Pentabutyrin, 212. 
Pentacetin, 312. 
Pentacetylgalactose, 777. 
Pentamethylethol, hydrate of, 482. 
Pentane (amyl hydride), 393. 
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Pentaphenylethyl chloride, 126. 

Pepper, examination of, 823. 

Peppermint oil, coloration of, by chloral 
hydrate, 344. 

Peptones, 802. 

researches on, 989. 

Perchlorodiphenyl, 76. 

Pereirine, 433. 

Pereiro bark, constituents of, 433. 

Periclase, analysis of, 115. 

Perlite, 282. 

Perowskite as a microscopical consti- 
tuent of Bohemian nepheline-picrite, 
279. 

Permanganate, use of vanadium for the 
titration of, 244. 

Perowskite or dysanalyte, 385. 

Peroxyhemoglobin, 237. 

Persian ammonia, 158. 

Persicein, 801. 

Persicin, 801. 

Persiretin, 801. 

Persulphuric acid, formation of, 372. 

Persulphuric oxide, a new oxide of sul- 
phur, 469, 554. 

Perthiocyanogen, 36. 

Petalite from Elba, 387. 

Petroleum, decomposition of, by heat, 
961. 

Phenanthrene, 984. 

chlorine- and bromine-derivatives 
of, 510. 

— constitution of, 511. 

haloid derivatives of, 75. 

—— in idryl, 155. . 

monobromo-, 984. 

— mononitrobromo-, 984. 

— octochloro-, 76. 

—— pentabromo-, 76. 

carbonic acid, 77. 

—— dibromide, 984. 

—— quinone, oxidation of, by potassium 
permanganate, 511. 

quinone-carbonic acid, 77. 

Phenanthrol, 76. 

Phenetol, new mode of formation of, 
145. 

— azo-, 59. 

Phenol, new test for, 809. 

—— thermo-chemical study of some de- 
rivatives of, 832. 

— volumetric determination of, 918. 

—— metachloro-, 978. 

— nitrobromo-, and its salts, 976. 

—— nitrochloro-, 978. 

—— tribromo-, 726. 

Phenols, etherification of, 574. 

—— iodated derivatives of, 574. 

substituted, action of carbon tetra- 


chloride on, 415. 
—triatomic, from beechwood tar, 
and the origin of coerulignone, 417. 
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a- and £-Phenoldicarbonic acid, 228, 
416. 

a-Phenoldicarbonic acid (a-oxyisophtha- 
lic acid), new mode of formation of, 
584. 

Phenoldicarbonic acids, 796. 

Phenoldicarboxylic acid from meta-oxy- 
benzoic acid, 229. 

Phenoldicarboxylic acids, 225. 

Phenoldisulphonic acid, action of _ bro- 
mine on, 725. 

Phenolphthalein, 866. 

Phenylacetic acid, parabromometamido-, 


70. 

Phenylacetothiamide, $85. 

— action of ethyl bromide, methyl 
iodide, and benzaldehyde on, 791. 

Phenylated fatty acids, synthesis of, 
732. 

—— phosphoretted hydrogen, 723. 

Phenylbenzene-thiazide, 309. 

—— diazo-compound of, 309. 

Phenyl bisulphide, 670. 

— cyanurate, 301. 

Phenyldiazophenylsulphone, 220. 

Phenyldicyanhydrazine, 310. 

Phenylenediamine, _nitrochlorophenyl- 
meta-, 976. 

Phenylenediamines, derivatives of, 667. 

Phenylethyleneketonecarbonic acid, 230. 

Phenylfurfurazide, 310. 

Phenylglyceric acid and related com- 
pounds, 981. 

Phenylglycocine, action of bromine 
water, and of nitrous acid on, 795. 
Phenylglycocine, action of heat on, 

294, 


Phenylglycol, 223. 

Phenylglyoxamides, 151, 152. 

Phenylglyoxylic acid, amides of, 151. 

Phenylhydantoic acid, 301. 

Phenylhydantoin, 301. 

Phenylhydrazine, 302, 311. 

action of diazobenzene on, 305. 

—— action of ethyl bromide on, 306. 

—— action of the halogens on, 311. 

—— action of sulphur on, 310. 

—— amido-derivatives of, 308. 

carbamide-derivatives of, 307. 

—— ethyl-derivatives of, 573. 

— salts of, 304. 

—— phenylcarbazate, 308. 

—— phenylthiocarbazate, 307. 

Phenyl isocyanide, peculiar formation 
of, 216. 

Phenyl mercaptan, 670. 

Phenyl-mercurammonium chloride, ac- 
tion of iodine on, 422. 

Phenyl-nitrosohydrazine, 304. 

Phenylpropionic acid, action of bro- 
mine on, 318. 

Phenylpropyl cinnamate, 159. 


Phenylsemicarbazide, 307. 

Phenyl sulphide, 670. 

Phenylthiocarbimide, 790. 

Phenylthiocarbazic acid, 308. 

Phenylthiohydantoin, 295. 

Phenyltolylsulphone, 415. 

Phlobaphen, 797. 

Phlogopite, 478. 

Phlorobromine, 499. 

—— new body from, 499. 

Phloroglucin, 986. 

— action of bromine on, 499. 

—— as a test for woody fibre, 612. 

Phoronic acid, 898. 

Phlorose, 851. 

Phosphates, studies on, 269. 

Phosphatic pig-iron, behaviour of, 
during the puddling process, 815. 

Phospheny! chloride, action of water on, 


Phosphenylic acid, 57. 

Phosphomolybdates, 14. 

Phosphoretted hydrogen, a phenylated 
solid, 723. 

Phosphoric acid, action of, on calcium 
carbonate, 198. 

— — estimation of, in commercial 
products, 1007. 

crystallised, melting point of, 


Phosphorite beds of Estremadura, 385. 

Phosphorus, behaviour of, with various 
metallic solutions, 645. 

—— estimation of, in iron and iron 
ores, 166. 

— solubility of, in acetic acid, 834. 

—— in copper, 538. 

—— from iron, separation of, 352. 

Photoelectricity of fluorspar, 2. 

Photographic enlargements, new method 
of, 456. 

—— printing in natural colours, 613. 

Phthalanil, 419. 

Phthalanilic acid, 419. 

Phthalein of monobromodimethylani- 
line, 51. 

— bromo-, 675. 

—— diacetyl-, 675. 

— pentabromo-, 676. 

— tetrabromodiimido-, 866. 

Phthalic acid, 66. 

—— —— preparation of, 455. 

—— —— synthesis of, 796. 

— aldehyde, action of alkalis on, 
66. 


—— — melting point of, 66. 

—— — anew acid from, 66. 

Phthalic anhydride and phenylacetic 
acid, action of sodium acetate on a 
mixture of, 735. 

—— —— melting point of, 136. 

Phthalide (phthalic aldehyde), 419. 
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Phthalidin, 676. 
Phthalin, 676. 
Phthalylacetamide, 230. 

Phthalylacetic acid, 229. 

— — action of sulphuric acid on, 
230. 

—— — derivatives of, 734. 

Phthalylmonobromacetic acid, 426. 

Phihalyl-pinacone, 67. 

Phthalylpropionamide, 735. 

a-Phthalylpropionic acid, 735. 

Physiological investigations, employment 
of compressed oxygen in, 236. 

Phytosterin, 850. 

Picramide, action of ammonium sul- 
phide on, 417. 

— compounds of, 725. 

—— aniline, 725. 

—— dimethylaniline, 725. 

—— paratoluidine, 725. 

Picroalumogen, 280. 

Picrosclerotin, 518. ee 

Pigment, new mineral white, 1017. 

Pimelic acid, synthesis of, 294. 

Pinacolins, 223, 874, 966. 

from paratolylphenyl ketone, 68. 

—— of styrolene alcohol, 886. 

Pinacones, 223, 874. 

Piney tallow, or fatty matter of Vateria 
Indica, 764. 

Pinite from Elba, 119. 

Piperonylic acid, 733. 

Plant-cell, rubidium as a substitute for 
potassium in, 909. 

Plants, formation of sulphates, by the 
decomposition of albumin in germi- 
nating, 909. 

—— influence of atmospheric electricity 
on the nutrition of, 908. 

—— presence of sodium in, 681. ; 

—— researches on the intracellular 
alcoholic fermentation of, 527. 

- roots of, absorption of water by, 

1. 

— silicon compounds in, 682. 

—— unorganised ferment in, 996. 

Plastilina, 454. 

Platinosemidiammonium chloride, 200. 

Platinoso-platinic oxide, 200. ”* 

Platinum, action of sulphuric acid on, 
650. 

amalgamation of, 474. 

—— black, preparation of, 114. 

crucibles, mending, 1020. 

—— hydroxychloride, 200. 

—— latent heat of fusion of, 106. 

—— specific heat of, 106. 

—— wires, fine, drawing of, 178. 

Platoiodonitrites, 706. 

Platonitrites, 274. 

Platonitrous acid, 274. 

Platotetranitrosyl, 274. 
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Platotetranitrous acid, 274. 

Plumbomanganite, 16. 

Podophyllum peltatum, constituents of, 
325. 

Podophyllum resin, colour of, 326. 

Poisons, organic, detection of, 613. 

Polluxite from Elba, 387. 

Polyatomic alcohols, reaction of some, 
564. . 

Polymerisation, influence of, on chemical 
compounds, 108. 

Polymorphism of elements, oxides, and 
calcium carbonate, 702. 

Polythymoquinone, 418. 

Ponscelion, 404. 

Poppy, alkaloids in the red, 157. 

respiration in the ripening fruits 
of, 333. 

Potable waters, volumetric estimation of 

- sulphates in, 1006. 

magnesia-preparation for puri- 
fying, 350. 

Potash, estimation of,.in commercial 
products, 1007. 

-— volumetric estimation of, 448. 
—  manufactories of Stassfurt and 
Leopoldshall, bye-products and waste 
from, and their influence on the land, 
452. 

Potassium auricyanide, 131. 

aurocyanide, 131. 

—— bitartrate, estimation of, 810. 

bromauricyanide, 131. 

——- carbamate, 45. 

— chlorate, action of, on the system, 
683. 

chlorauricyanide, 131. 

ferrocyanide, production of, from 

‘ ammonium thiocyanate, 258. 

iodauricyanide, 131. 

—— nitrite, preparation of, 471. 

permanganate, absorption-spec- 

trum of, and its application to che- 

mical analysis, 242. 

superferricyanide, 35. 

—— thiocyanate, action of, on com- 
pounds of monochloracetic acid, 37. 

thiocyanate, behaviour of, 36. 

— xanthate, as a means of deter- 
mining quantitatively carbon bisul- 

_phide, copper, and caustic alkalis in 

presence of alkaline carbonates, 341. 

alum, containing the alums of 
thallium, cesium, and rubidium, 

952. 

Potatoes, albuminoids and amides in, 
329. 

— composition of, 999. 

—— estimation of asparagine in, 330. 

_ — nitrogen in, 329. 

Pressure, influence of, on chemical phe- 
nomena, 8. 
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Primary rocks of the Northern Schwarz- 
wald, 208. 

Primerose, 455. 

Principle of maximum work, 107. 

Printing, coloured, on cottons dyed with 
indigo, 455. 

Propaldehyde, 776. 

action of hydrogen sulphide on, 


132 
Propenyl-phenylenediamine, 668. 
Propionic acid, 965. 
Propiophenone-carbonic acid, 735. 
Propylbenzoic acid, 139, 296. 

Propyl cinnamate, normal, 981. 
Propylglycol, 965. 
—— —— decomposition of, 776. 
preparation of, 211. 
Propy!-isopropylbenzene, 138, 296. 
Propylnitrous acid, 964. 
— acid, dimethyl ether of, 
417. 


Propyl terephthalate, 152. 

melting point of, 152. 

Protalbin, 989. 

Proteids in forage, estimation of, 740. 

Protein compounds, determination of 
= amount of, in vegetable substances, 
247. 

Protocatechuic acid, 986. 

series of compounds, 577. 

Proto-quinamicine, 436. 

Pseudocumene disulphide, 414. 

Pseudocumenesulphonic acid, 413. 

constitution of, 413. 

Pseudocumene sulphydrate, 414. 

Pseudocumenol, 413. 

constitution of, 413. 

— dibromo-, 413. 

monobromo-, 413. 

Pseudocumolsulphinic acid, 414. 

Pseudocumolsulphochloride, 414. 

Pseudodithioacetanilide, 975. 

Pseudodithioaniline, 975. 

Pseudoindol, 680. 

Pseudo-leucine, 235. 

Pseudopurpurin, 77, 737. 

Pseudorosolic acid, 872. 

Puddling furnace, action of, 95. 

Casson Dermoy’s, 456. 

Purpurin, 430. 

é-Purpurin, comparison of, with purpu- 
roxanthincarbonic acid, 510. 

Purpurin, monobromo-, 78, 737. 

pseudo-, 77, 737. 

triacetyl-, 737. 

Purpuroxanthin, 738. 

Purpuroxanthin-carbonie acid, 428, 738. 

Pus, action of compressed oxygen on, 
236. 

Pyramaric acid, 153. 

Pyrargyrite, 381. 


| Pyrene, 432. 
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Pyrene in idryl, 155. 

Pyrethrum corneum and P, roseum, in- 
secticidal constituents in the flowers 
of, 826. 

Pyridene-carbonic acid, 432. 

Pyridine, 433. 

Pyritous silver ores, 380. 

Pyrocatechin, 986. 

from creasote, 146. 
monamido-, 575. 
mononitro-, 575. 

Pyrochroite, 279. 

Pyrocitric acids, substituted crotonic . 
acids from, 213. 

Pyroclasite, 120. 

Pyro-condensation-products, 983. 

Pyrocopal or melted copal, 628. 

Pyrogallic ethers, colouring matters 
from, 871. 

Pyrogallol, compound of sodium and 
iron with a derivative of, 145. 

Pyromeconic acid, 34. 

Pyromucic acid, action of bromine on, 
785. 

— monobromo-, 721. 

— tetrabromide, 786. 

compounds of, with the sul- 
phites of the alkalis and alkaline 
earths, 783. 

Pyrotartaric acid, 32, 855. 

— action of bromine on, 29. 

— from ethyldiacetic acid, syn- 
thesis of, 137. 

—— —— synthesis of, by means of 
ethylic «-methylacetosuccinate, 783. 
Pyrotartaric anhydride, normal, 30, 32. 

Pyroxanthin, 517. 

dibromo-, 517. 
—— hydro-, 518. 
tetrabromide of dibromo-, 517. 

Pyrrhotites and other minerals contain- 
ing nickel, 475. 

Pyrrol, constitution of, 216. 

Pyruvic acid, 31. 

—— — condensation-products of, 31. 

— conversion into lactic acid, 
32. 


Q. 


Quartz, 282. 
crystals from Kremnitzka, 944. 
formation of, in the dry way, 704. 
—— pyrogenic, in the lavas of the Lower 
Rhine, 477. 
separation of, from mixtures with 
silicates, 336. 
— signification of the rhombohedral 
and prismatic planes in, 390. 
Quassin, 80. 
Quebracho gum, 986. 
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Quercetagetin, 80. 
Quercitane, 400. 
monochlorhydrin, 400. 
Quercite, action of potassium hydrate 
on, 778. 
a pentad alcohol, 399. 
compounds of, with butyric and 
acetic acids, 211. 
fermentation of, 242. 
—— physical properties of, 131. 
diacetate, 399. 
pentacetate, 399. 
pentachlorhydrin, 400. 
—— pentanitrate, 400. 
tetracetate, 399. 
: trichlorhydrin, 400. 
Quinamicine, 436. 
Quinamidine, 436. 
Quinamine, 436. 
Quinhydrone, 146. 
formula of, 63, 145, 146. 
Quinicine, 435. 
Quinidamine (conquinamine), 436. 
Quinidine, 433, 434. 
sulphate of, 588. 
—— of Henry and Delondre, 801. 
Quinine, 434. 
action of alkalis on, 988. 
— action of light on,. 588. 
oxidation of, by potassium per- 
manganate, 297. 
— alkaloids, action of potassium thio- 
cyanate on, 903. 
tannates, 678. 
—— —— best method of analysing, 
679. 
Quiniretin, 588. 
Quinoline, 988. 
action of sodium on, 432. 
Quinone, preparation of, 794. 
derivative occurring in Agaricus 
atrotomentosus, 575. 
tetranitro-, 426. 
Quinones, actions of amines on chlorin- 
ated, 62. 
preparation of, 315. 


R. 


Racemic acid, production of, in the 
manufacture of tartaric acid, 138. 

Rape, respiration in the ripening fruits 
of, 333. 

Ratio, constant, between the ash and the 
non-sugar ingredients of sugars, 624. 

Red coloration of yellow tiles, 251. 

Red colour reaction of wood, 626. 

Red wines, detection of adulteration of, 
by the spectroscope, 168. 

Reducing substances, test for, especially 

glucose, 685. 
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- Refraction of gases and vapours, 359. 

— of organic bodies in the gaseous 
state, 693. 

Refractory materials, analysis of, 921. 

Rennet-essence, permanent, preparation 
of, 826. 

Resins, chemistry of, 158. 

and resin-acids, | distillation of some, 
with zinc-dust, 438. 

Resorcin, 738. 

— action of hydrochloric acid on, 
61, 

— action of: oxalic acid on, 979. 

— action of potassium iodate on, 
868. 

—— action of sulphuryl chloride on, 
222, 726. 

— derivatives of, 875. 

— pentahalogen-compounds of, 867. 

—— preparation of, 455. 

— amidodiimido-, 875. 

— benzoyl derivative of dichloro-, 
726. 

—— benzoyl derivative of monochloro-, 


—_ ‘dialdehyde and its derivatives, 
423. 


—— dibromodimethyl-, 727. 

—— dichloro-, 726. 

— action of sulphuryl oxychloride on 
dichloro-, 726. 

—— dichlorodimethyl-, 727. 

— dichloromonobromo-, 726. 

— dinitrodimethy], 727.° 

— monochlorodibromo-, 726. 

— monochloro-, 726. 

—— monochlorodimethyl-, 727. 

—— pentabromo-, 867. 

—— pentachloro-, 868. 

— tetrabromo-, 867. 

—— tetrachloro-, 727. 

- —— tribromacetyl-, 868. 

— tribromo-, 219, 867. 

a-tribromodiacetyl-, 867. 

—— trichloro-, 868. 

—— trichloro- ‘and benzoyl derivative of, 
727. ° 

— triiodo-, 868. 

—— trinitrodimethyl, 728. 

— aurin, anhydrides of, 979. 

—— dyes, 455. 

Resorcyl aldehydes and their derivatives, 
423. 

Respiration in the ripening fruits of 
poppy and rape, 333. 
Retenedisulphonic acid, chloride of, 

155. 
Retene-sulphonic acids, 154. 
Rhabdophane, a new mineral, 652. 
Rheeadine, 157. 
Rheum officinale grown in England, 
note on, 240. 
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Rhubarb, comparative analysis of, 624. 

River-water, irrigation of, 447. 

Rivers, contamination of, ’g13. 

—— Parana and Uruguay, composition 
of the, 959. 

Rock crystal weights and measures, 769. 

Rocks, lias, of Franconia, 955. 

of Schwabia, 956. 

Rocks and minerals of the Island of Vul- 
cano, chemical researches on 952. 

Roman pottery, glaze of, 618. 

Rosaniline, 573, 791, 794. 

Roselite, 17. 

Rosolic acid, 794. 

Rotatory power, specific, 1. 

—— — of sugar, 22. 

Rubidium as a substitute for potassium 
in the plant-cell, 909. 

oxalate, and its preparation from 
rubium alum, 854, 

— oxalate, use of, in the formation 
of other rubidium compounds, 855. 

Ruby, production of artificial, 203., 

Rutite, from Madriach, 944. 

Rye grain, presence of stearic acid in, 
239. 

Rye and wheat, Russian, the relation 

between nitrogen and phosphoric acid 

in, 908. 


8. 


Sabadilla seeds, alkaloids of, 802. 

Saccharimetry, 167. 

Saccharine bodies, reduction of alkaline 
copper solutions by, 686. 

Saccharose, vitreous fused, 657. 

Saffron, detection of, 168. 

Sagapenums, 158. 

Sago, coloured, 542. 

Salicin, electrolysis of, 677. 

Salicylate of iron, basic, 317. 

Salicyl-anilide, 320. 

Salicylic acid, 576. 

action of, on iron, 151. 

with albuminoids, compounds 


of, 224. 


application of, in domestic 
economy, 456. 

—— —— behaviour of borax to, and of 
boric acid to salicylates, 499. 

— —— detection of, in wines, and in 
urine, 247. 

diffusion of, in the animal 
economy, 994. 

— — estimation of, 247. 

— —— and salts of, with ferric oxide, 
225. 

—— — sodium compounds of, 499. 

—— — solubility of, 879. 
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Salicylic acid, dibromo-, 148, 149. 

—— —— dinitro-, 150. 

—— —— dinitroparachloro-, 416. 

orthonitro-, 416. 

—- — parachloro-, 416. 

paranitro-, 416. 

Salicylic acids, mononitro-, 150. 

Salicylic aldehyde, 226. 

Saliretin, homologue of, 877. 

Salts, action of animal charcoal on, 109. 

electrolytic conductivity of solid, 
363. 

Samarskite, 944. 

—— from Mitchell County, North Caro- 
lina, 206. 

Santonin, test for, 167. 

Sapogenin, 328. 

Saponin of sarsaparilla, 327. 

Sarcine, 235. 

Sarsaparilla, saponin of, 327. 

Schizomycetic fermentations, 241. 

Schorlomite of the Kaiserstuhl, 118. 

Schweitzer’s “new acid ammonium sul- 
phates,” 373. 

Schwell copal, 628. 

Sea-water, gases dissolved in, 197. 

power of sea-weeds in taking 
iodine from, 170. 

Seaweed, charcoal from, 170. 

— destructive distillation of, 170. 

Sebacic acid, 853. 

Selenium-compounds, 129. 

Selenium, electric conductivity of: 361. 

electrical resistance of, 360. 

Serum of herbivora, amount of disodic 
orthophate in, 519. 

Sesquisulphates, metallic, double com- 
pounds of, 838. 

Sewage, purification and utilisation of, 
164. 


Sewage-water of towns, purification of, 
by irrigation, 742. 

Sheep, digestion in, 991. 

—— digestive power of, 523. 

Shell-limestone, silicates of, and their 
importance in the formation of soils, 
447. 

Shells of hen’s eggs during incubation, 
deportment of, 525. 

— furnace, cost of setting up a, 
456 

Silaonite from Guanajuato, 940. 

crystallisation of, in the dry way, 


—— transparent hydrated, and hydro- 
phane, 770. 

Silicates, analysis of, 915. 

analysis of, by means of oxide of 

lead, 336. 

crystallised, corundum and ruby, 
on the production of artificial, 203. 

Silicatisation of the soil, 456. 
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Silver, molecular, action of, on a-dichloro- 
propionic acid, 290. 

estimation ‘of, by ammonium thio- 

cyanate, 743. 

estimation of, by ammonium thio- 

cyanate, in presence of other metals, 

744, 

cupelled, estimation of silver and 

gold in, 530. 

melting point of, 106. 

presence of oxygen in, 377. 

arsenide, 705. 

arsenite, insoluble in aqueous am- 
monia, 936. 

—— bismuth-glance, 476. 

-—— chloride and bromide, some reac- 
tions of, 650. 

haloids, theory of the action of cer- 
tain organic substances in increasing 
the sensitiveness of, 191. 

—— hyponitrite or nitroxy-silver, 12. 

nitrate, action of, on hydroplatinic 

chloride, 200. 

orthazobenzoate, 150. 

plating, 538. 

— salts of organic acids, molecular 
volumes of, 133. 

solubility of, 379. 

Silver-ultramarine, 113, 199. 

Sipylite, a new niobate from Amherst 
County, Virginia, 384. 

Sizing paper, 626. 

Skatol, 437. 

Smilacin or parillin, 327. 

Soda manufacture, 534. 

Soda-waste, decomposition of, for the 
production of sulphur, 171. 

Sodioferric pyrophosphate, anhydrous, 
199. 


Sodium, action of, on monochlorethylene 
chloride, 211. 

—— in plants, presence of, 681. 

carbonate, production of, by the 

action of magnesium -carbonate on 

sodium chloride, 770. 

cyanamide, action of chlorocar- 

bonic acid on, 214. 

felspar from Cuddia Mida, and 
Monte Gibele, 388. 

—— — of Pantellaria, 388. 

hydrate and calcium chloride, 

affinity of, for water, 471. 

paraoxybenzoate, action of heat on, 

318. 

phosphate, action of, on insoluble 

carbonates, 113. 

silicate, action of oxalic acid on, 
198. 

—— sulphopropionate, 568. 

camphor, action of oxygen on, 898. 


Soil, absorptive power of, 598. 


Soils, absorption-phenomena of, 598. 
4e 
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Soils, absorptive power of, for bases, 
913. 


— carbonic anhydride in, 1001. 

—— destruction of the absorptive power 
of, 599. 

distribution of salts in, 804. 

—— influence of gypsum solution on, 
803. 

—— influence of humus-substance upon 
the power of absorption in, 599. 

——— restoration of the absorptive power 
of, 599. 

—— volcanic, fertility of, 604. 

and subsoils, absorption of ammo- 
nium-nitrogen by, 1002. 

Soja-bean, cultivation of the rough- 
haired, 87. 

Solar spectrum, dark lines of, and the 
constitution of the sun, 357. 

new theory of, 101. 

system, some points connected with 
the chemical constituents of, 189. 

Solid elements, expansion of, by heat, a 
function of the atomic weight, 549. 

Soluble glass, 534. 

application of, for scouring 
cotton goods, 534. 

—— —— dialysis of, through parch- 
ment-paper, 758. 

Solution, suspension, and chemical com- 
bination, 636. 

Sonomaite, a new mineral, 384. 

Sophorine, note on, 802. 

Specific gravity apparatus, a new, 364. 

determinations, 365. 

—— —— of the vapours of the chlo- 
rides of lead and thallium, 937. 

—— and atomic volume of organic 
compounds, 637. 

Specific heat of platinum, 106. 

—— —— of vapours and its variation 
with the temperature, 193. 

water, 104. 

Specific heats of amalgams, 466. 

Specific inductive capacity, 104. 

Specific rotatory power, 458. 

Spectra, simple method of observing the 
reversed lives of, 463. 

Spectroscope, universal, 829. 

Spectrum analysis, quantitative, employ- 
ment of the law of absorption in, 
190. 

Spectrum produced by the electric spark 
in a compressed gas, 357. 

Specula, glass, electro-deposition of me- 
tals on, 251. 

Spinelle, 391. 

—— artificial production of, 933. 

Spirituous liquors, nitrobenzene in, 542. 

Spontaneous combustion of oily wool- 
waste, &c., 258. 

Spring-water, irrigation with, 447, 


Spring-water, urea and crenate of am- 
monia in, 754. 

of Marpingen, analysis, 843. 

Springs, warm, of Thermopyle, analysis 
of, 391. 

Stannous and stannic chlorides, action 
of oxygen on, 636. 

Starch, action of diastase on, 969. 

action of sulphuric acid or diastase 
on, 778. 

—— fermentation of, 241. 

—— formation of, in the cells of plants, 


— iodide of, 22. 

Steam, action of, on red-hot charcoal, 
961. 

Stearic acid, presence of, in rye grain, 
239. 

Stearic and oleic acids, method of sepa- 
rating and determining, 1011. 

Stearolic acid, oxidation-products of, 
403. 

Stearoxylic acid, 403. 

Steel, influence of heat on the structure 
of, 1019. 

and iron, preparation of, direct 
from the ore, 619. 

Stilbene, 132, 984. 

Storax, liquid, chemical compounds in, 
159. 

a- and B-Storesin, 159. 

Strawberry-roots, substances obtained 
from, 981. 

Strontia in the crystalline state, 770. 

Strontium oxide in the crystalline state, 
471. 

Strychnine, action of nitric acid on, 
679. : 

some decompositions of, 679. 

in false angostura bark, 326. 

nitro-, 679. 

Styrolene, rotary power of, 296. 

alcohol, 223, 885. 

Succinic acid, 566, 857. 

Succinic acids, two dibromo-, 137. 

Succinic anhydride, 136. 

melting point of, 136. 

Succinimide, action of bromine on, 43. 

Sugar, crystailisable, action of various 
substances on, 719. 

amounts of, contained in the nectar 

of various flowers, 997. 

pure, dialysis of, 179. 

estimation of, in commercial pro- 

ducts, 166. 

influence of leaves in the produc- 


tion of, in the beet, 997. 
—— refining, by use of alumina, 690. 
— solubility of, 21. 
— volumetric estimation of, in human 
urine and in animal liquids, 531. 
—— pure, with lime, dialysis of, 179. 
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Sugar, extraction of, from molasses, are. 

—— in grapes, 130. 

in milk, estimation of, 345. 

Sugars, constant ratio between the ash 

’ and non-sugar ingredients of, 624. 

—— identity of muscular inosite with 
some vegetable-, 399. 

Sulphamido-metatoluie acid, 413. 

Sulphamido-paratoluic acid, 413. 

Sulphanilic acid, 298. 

Sulphate of alumina for paper-making, 
preparation of, 618. 

Sulphates, formation of, by the decom- 
position of albumin in germinating 
plants, 909. 

Sulphides, metallic, oxidation of, 199. 

natural, action of iodine, &c., on, 
940. 

— of certain metals, law of volumes 
in, 929. 

Sulphine-compounds of thiocarbamide, 
569. 

Sulphisonaphthoic acid, 75. 

Sulphites and hyposulphites (thiosul- 
phates), indirect estimation of, 1006. 

Sulphobenzidicarbonic acid, 415. 

Sulphobenzoic acids, meta- and para-, 
145. 

Sulphoglycolie acid, 663. 

Sulphonapiithalene, 154. 

Sulphonaphthalide, 154. 

8-Sulphonaphthalide, 154. 

Sulphonaphthoic acids, isomeric, 74. 

Sulphoparabromobenzamic acid, 730. 

Sulphoparabromobenzoic acid and its 
salts, 729. 

Sulphoparabromobenzoie chloride, 729. 

Sulphophenolpropionic acid, 318. 

Sulphopropionie chloride, 569. 

Sulphur, decomposition of soda waste 
for the production of, 171. 

—— dilatation, viscosity, and capillarity 
of, 268. 

— fused, dilatation of, 553. 

in coke, determination of, 1005. 

—new method for estimation of, 
1005. 

—— precipitated, use of, in dyeing, 356. 

use of, in dyeing wool with 
eosin, 824. 

— chloride, 553. 

lyes from soda-waste, decomposi- 
tion of, by hydrochloric acid, 755. 

Sulphureous mineral waters of Aix in 
Savoy, and of Marlioz, analysis of, 
561. 

Sulphuric acid, estimation by barium 
chromate, 607. 

made from arseniferous 

pyrites, and the soda salts manu- 


factured from this acid, presence of 


arsenic in, 173. 


Sulphuric acid, table of boiling points 


of, 554. 

—— —— volumetric estimation of, 91. 

and water, maximum density 
of a mixture of, 704. 

Sulphuric anhydride, formation of, in 
the roasting of pyrites, 351. 

— saponification, 922. 

Sulphurous acid ice machine, 251. 

Sulphuryl chloride, action of, on ethyl 
aceto-acetate, 566. 

action of, on resorcin, 222. 


Sun, constitution of, and dark lines of 


the solar spectrum, 357. 

oxygen in, 101. 

Sun’s atmosphere, elements which pro- 
duce the inversion of the spectral 
lines, 357. 

Sunlight, action of, on the vine, 162. 

Surface-tension of aqueous solutions of 
alcohols and fatty acids, 195. 

Suspension, solution, and chemical com- 
bination, 636. 

Sylvenite from Grand View Mine, Colo- 
rado, 383. 

Sylvestrene, 79. 

Synthesis of fat, 238. 

System, action of potassium chlorate on 
the, 603. 

Szmikite, a new manganous sulphate, 
382. 


T. 


Tabasheer from Sumatra, analysis of, 
945. 

Tanacetum vulgare, essential oil of, 158. 

Tanacety) hydride, 158. 

Tannin, 797. 

estimation, 612, 687. 

estimation of, in tea, 918. 

—— nature of, 672, 673. 

—— of hop, 328. 

of Ilex Paraguayensis, 581. 

Tanning, influence of the constituents of 
waters on, 259. 

Tansol, 158. 

Tansy, essence of, 157. 

Tantalite from Coosa Co., Alabama, 
652. 

Tartar, amount of, in wines, 822. 

Tartars, crude, remarks on the analysis 
of, 810. 

Tartrates, ammonia in, 92. 

Tartronic acid, 34. 

preparation of, 490. 

Taurine, decomposition of, in the diges- 
tive process, 82. 

oxidation of, 860. 


Tea, estimation of tannin in, 918. 
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Teak wood, composition of a white de- 
posit in, 1000. 

— composition of the ash of, 
1001. 

Tellurite, 709. 

Tellurium, native, in Colorado, 383. 

Temperature, influence of, upon the co- 
efficients of refraction of the natural 
sulphates of barium, strontium, and 
lead, 189. 

—— thermoelectric, determinations of, 
104. 

—— of combustion, 5. 

of flames, 262. 

Temperatures, a new method of deter- 
mining, 3. 

Tension of aqueous solutions of alcohols 
and fatty acids, 195. 

— of the vapour given off by a mix- 
ture of liquids, 549. 

Terephthalic acid, 158. 

— — ethers of, 152. 

homo-, 139. 

melting points of ethers, 152. 

oxy-, 73. 

Terpene, from essence of tansy, 158. 

Terpenes of Swedish wood-tar, 79. 

Tertiary aromatic bases, condensation- 
products of, 51. 

Tetrabromanthraquinone, 76. 

Tetrabromdioxydiphenylmethane, 421. 

hydrobromide, 421. 

Tetrabromether, 129. 

Tetrabromo-diimidophthalein, 866. 

Tetrachlorether, action of potassium 
cyanide and of alcoholic potash on, 
on, 487. 

derivatives of, 656. 

Tetrachloromethane and bromobenzene, 
action of sodium on, 126. 

Tetracrylic acid, salts of, 28. 

Tetra-iododiphenylenequinone, 574. 

Tetra-isobutyl-ammonium iodide, 850. 

Tetramethylammonium _ferrocyanide, 
408. 

Tetramethylbenzene from camphor, 899. 

Tetramethyl-diamido-triphenylmethane, 
874. 

Tetramethylethylene, 562. 

haloid compounds of, 563. 

Tetramethylethyleneglycol, action of 
dilute sulphuric acid on, 966 

Tetramidobenzene, carbometanitro-, 143. 

—— carboparamido-, 143. 

—— carboparanitro-, 143. 

Tetranitro - a-dinaphthyl - dichlorethy- 
lene, 509. 

Tetranitro-8-dinaphthy] - trichlorethane, 
509. 

Tetranitropheny! sulphide, 139. 

—— sulphione of, 139. 

Tetraoxyditolyl, 869. 
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Tetraphenylethane, 425. 

Tetraphenylglycol, 223. 

Tetraphenylmelamine and its salts, 300. 

Tetraphenyltetrazone, 313. 

Tetratolylmelamine, 301. 

Tetrethylammonium paraoxybenzoate, 
action of heat on, 320. 

salicylate, 320. 

action of heat on, 320. 

Thallious cyanide, double salts of, 394. 

oxybenzoate, 319. 

Thallium chloride, specific gravity of 
vapour, 937. 

cobalticyanide, 395. 

— cyanide, new, 394. 

—— cyano-cyanide, 395. 

pigments, 454. 

Theobromine, 903. 

Thermal conductivity and diathermancy 
of air and hydrogen, 261. 

Thermic researches on the chromates, 
765, 832. | 

Thermo-chemical study of the substitu- 
tion-products of aniline, 832. 

of some phenol derivatives, i 


832. 
Thermo-chemistry of aluminium com- 
pounds, 548. 
of some substituted acetic and 
benzoic acids, 768. 
Thermoelectric temperature determina- 
tions, 104. 
Thiacetanilide, 396, 409. 
Thialdehyde, 720. 
oxidation of, 859. 
Thialdehydes, 132. 
oxidation of, 859. 
Thialdine, 858. 
Thiamides of monobasic organic acids, 70. 
preparation of, 396. 
Thiamine-isophthalic acid, 505. 
Thiamine-terephthalic acid, 505. 
Thioaniline, 974. 
Thiobenzanilide, 409. 
Thiobenzotoluide, 409. 
Thiocarbamic bisulphide, 858. 
Thiocarbamide, 215, 860. 
action of a-dinitrochlorobenzene 
on, 141. 
action of, on cenanthol, 669. 
sulphine-compounds of, 569. 
Thiocarbamidacetic acid, 38, 39. 
Thiocyanacetic acid, preparation of, 38. 
Thiocyanate of potassium and ammo- 
nium, behaviour of, 36. 
Thiocyanic acid, action of, on alcohols, 
215. 
Thioformamide, 396. 
Thioformanilide, 396. 
Thiohydantoin hydrochloride, 39. 
Thiohydantoins, substituted, 295. 
Thiolactic acid, 33. 
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Thionates, 112. 

Thiosulphates (hyposulphites) and sul- 
phites, indirect estimation of, 1006. 

Thiosulphopropionic acid, 568. 

Thiourethanes, isomeric, 215. 

Thioxybutyric acid, 489. 

‘Thioxyvaleric acid, 489. 

Thorite, 279. 

Thulite, 282. 

Thuringite, from the Zirm-see, in Carin- 
thia, 391. 

Thymol, derivatives of, 60, 574. 

dinitro-, ethyl-ether of, 60. 

Thymolic acid, 575. 

Thymoloxycinnamic acid, 574. 

Thymoquinone, 508. 

— chloroxy-, 60. 

— dioxy-, 60. 

Thymozarin, 60. 

Tiles, red coloration of, 251. 

Tin, estimation of, in presence of copper, 
340. 

phosphide, 13. . 

Tin-stone (cassiterite), the crystal forms 
of, 709. 


occurrence of, at Truro, 207. 

Tissue metamorphosis, products of, and 
their influence on the results of diges- 
- tion experiments, 524. 

Titration, a new substitute for litmus in, 
527. 

Tolubenzaldehydine, 571. 

—— ethiodide, 572. 

methiodide, 572. 

Toluene, action of carbonyl chloride on, 
405. 

direct union of oxygen and sulphur 

with, 670. 

distillation of, 47. 

a-bromonitro-, 977. 

—— diazo-amido-, 976. 

—— dibromiodo-, 977. 

dibromodiiodo-, 978. 

——- metabromo., 977. 

—— metaethyl-, 977. 

—— nitrodibromiodo-, 978. 

.peutabromo-, 48, 49. 

Tolufurfuraldehydine, 572. 

Toluic acid, 158. 

parabromalpha-, 64. 

-—— —— paraiodoalpha-, 422. 

= aceto-metabromo-, oxidation of, 
977. 

Toluidine, 217. 

—— action of carbonic oxide on, 217. 

oxidation of, by potassium perman- 

ganate, 297. 

acetomethyl-, 218. 

azo-compounds of nitropara-, 863. 

—— azoxy-, 863. 

bromo-, 977. 

— bromonitro-, 977. 


Toluidine, bromonitro-ortho-, 977. 

—— dibromoiodo-, 978. 

—— di-iodo-para-, 407. 

— dimethyl-, 218. 

—— dimethylortho-, 218. 

dinitro-methyl-, 218. 

—— meta-, 977. 

—— monomethyl-, 218. 

——- nitroso-methyl-, 218. 

ortho- and para-, oxidation of, by 

potassium permanganate, 973. 

paradiazo-, 53. 

triazo-derivatives of, 54. 

Toluquinone, 794. 

preparation of, 315. 

—— dichlorodioxy-, 147. 

tetrachloro-, 146. 

Toluylthiohydantoin, 295. 

Tolylbenzoic acid, 405. 

Tolyl-glycocine, 302. 

ara-, 302. 

Tolylhydantoie acid, 798. 

Tolylhydantoin, 798. 

Tolyl ketone, action of carbonyl chloride 
on, 498. 

Toly.phenylhydrol, 223. 

Tolylphenylketone, 223. 

para-, 67. 

a-Tolylphenylpinacoline, 223. 

8-Tolylphenylpinacoline, 223. 

Tolylphenylpinacone, 223. 

Tourmaline, 282. 

Tourmalines, black und green, 118. 

Towns, cleansing of, 813. 

Toxicological experiments, 906. 

Trachyte from Wolferdingen in the 
Westerwald, analysis of a; 208. 

Transpiration of vapours, 368. 

Triacetin, 212. 

Triacetylhydrocyanorosolic acid, 794. 

Triacetylisopurpurin, melting-point of, 
322. 

Triacetylleucorosolic acid, 794. 

Triamidobenzene, derivatives of, 140. 

Tribromacetic acid, 128. 

Tribromacetophenone-carbonic acid, 426, 
734. 

Tribromacetophenone (ortho-) carbonic 
acid, 229, 

Tribromethylphthalimide, 70. 

Tribromolactic acid, 403. 

Tribromophenylglycocine, 795. 

Tributyrin, 212. 

Tricarballylic acid, 490, 856. 

occurrence of, in beet-juice, 
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Tricarboxyl-phenol 
siure), 882. 

Trichloracetal, 966. 

Trichloracetic acid from trichloracetal, 
967. 

Trichloracetic anhydride, 401. 
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Trichloracetophenone (ortho-) carbonic 
acid, 230. 

Trichlorethyl acetate, 133. 

Trichlorethylidene-diacetamide, 66. 

Trichlorethylidene-diphenylacetamide, 
66. 

Trichlorethylidenelactic ether, 
method of preparing, 783. 

Trichlorophthalic acid and anhydride, 
322. 

Tridymite, 205. 

from the Euganean Hills, optical 
characters of, 945. 

Triethylamine ferrocyanide, 408. 

Triethylphenylammonium oxybenzoates, 
action of heat on, 320. 

Triethyl-selenonium compounds, 130. 

Tri-isobutylamine, 849. 

Trimellitic acid, 230, 323. 

Trimethylacetic acid, 966. 

Trimethylamine, 400. 

—— decomposition of the haloid salts 
by heat, 25. 

— hydrochloride, decomposition of, 
by heat, 400. 

Trimethylene bromide, preparation of, 


easy 


Trimethylnaphthylammonium iodide, 
587 


Trimethylparatolyl-ammonium _ iodide, 
218. 

Trimethyl-sulfiniodide, 39. 

‘Trimethylsulphiodide, 128, 132. 

Trinitroazobenzene, 309. 

Trinitrobenzanilide, 142. 

Trinitrohy drazobenzene, 309. 

Triphenylbenzene, isomeride of, 323. 

Triphenylbenzylmethane, 425. 

Triphenylmelaniline, action of hydro- 
chloric acid on, 301. 

Triphenylmethane, 425, 576. 

Trisulpho-oxybenzoic acid, and salts of, 
731. 

Trithioacetanilide, 974. 

Tritomite, analyses of, 115. 

Triuret, 141. 

Tropeoline, a substitute for litmus in 
titration, 527. 

Tyrosine, 235. 

—— and aspartic acid in the young 
shoots of the gourd, 663. 


U. 


Ultramarine, 175, 834. 

—— conversion of green into blue, 
175. 

—— decomposition of, by carbonic acid, 
834. 

preparation of violet, 771. 
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Ultramarine, synthesis of, 12. 


silver-, 199. 

Ultramarines, formation of, and their 
colorations, 198. 

—— of different metals, 935. 

Ultra-violet absorption-spectra of the 
gadolinite bases, 629. 

—— -—— rays, absorption of, by varions 
substances, 629. 

Umbelliferone, 158. 

B-Umbelliferone (oxycoumarin), 424. 

Undecolic acid, 853. 

Undecylenic acid, 853. 

Uralite, 391. 

Uranite, 281. 

Uranium residues, working up of, 114. 

and ammonium, preparation of 

the double carbonate of, 771. 

and iron, separation of, 771. 

Uranocircite, 17. 

Urea, 215. 

action of a-dinitrochlorobenzene 

on, 570. 

action of trichlorolactic acid on, 

852. 

rapid estimation of, 448. 

-—— ferment, presence of, in the air, 680. 

Urea and crenate of ammonia in spring- 
water, 754. 

Urethane-benzamide, 675. 

Urethane-benzoic acid, 674. 

ether, action of aniline on, 675. 

Uric acid absorbed by the intestinal 
canal of the dog, behaviour of, 525. 

conversion of, into urea in the 

body of a dog, 444. 

origin of, in the organism of 
birds, 443, 595. 

Urine, detection of mercury in, 1010. 

detection of salicylic acid in, 247. 

determination of sulphuric acid in, 

682. 

elimination of ammonium chloride 
in, 237. 

— human and animal liquids, volu- 
metric estimation of sugar in, 531. 

normal, behaviour of to cupri* 

acetate and sulphate, and to a soltié 

tion of cupric acetate containing free 

acetic acid, 531. 

of the dog, separation of ammo- 

nium chloride in, 993. 

oxalic acid in, 162. 

Usnic and carbusnic acids, identity of, 
882. 

Uvitiec acid, 978. 

Uvitonic acid, 33. 


V. 
Valentinite, 708. 
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Valerian, oil of, 799. 

Valerian oil, proximate composition of, 
512. 

Valerylene (CH;),CH.C=CH.., action of 
sulphuric acid on, 562. 

(CH;) ,CH.C=CH., oxidation of 
the, 562. 

Valerylenes from isobutyl carbinol, 20. 

Vanadic acid, dialysis of a sulphuric 
acid solution of, 375. 

pentoxide, sulphates of, 375. 

Vanadium, use of, for the titration of 
permanganate, 244. 

sulphate and double . 

(alkaline), analysis of, 244. 

tetroxide, sulphates of, 271. 

Vanadyl sulphates, 271. 

Vanadylid sulphates, double salts of 376. 

Vanillic acid, solubility of, in water, 501. 

Vaporisation of liquids, apparatus for 
measuring the heat of, 106. 

Vapours, internal condition and latent 
heat of, 194. 

—- molecular constitution of, 467. 

specific heat of, and its variations 
with the temperature, 193. 

—— transpiration of, 368. 

and gases, refraction of, 359. 

Vapour-density determination, 263. 

Vapour-densities, 365, 832. 

abnormal, 194. 

Vapour-tensions of compounds, 263. 

= note on the crystallisation of, 

51. 

Varnished leather, preparation of, 827. 

Vasite, analyses of, 115. 

Vateria Indica or piney tallow, fatty 
matter of, 764. 

Vegetable glycogenesis, 239. 

substances, determination of the 
amount of protein-compounds in, 247. 

Vegetables, green, substitution of chlo- 
rophyll for copper salts in the preser- 
vation of, 188. 

Venerite, 480. 

Veratric acid, solubility of, in water, 501. 

Veratrine, 516. 

- — salts of, 517. 

veratroidine, 589. 

Veratroyl-carbonic acid (dimethyldioxy- 
benzoyl-carbonic acid), and its rela- 
tion to a-homoveratric acid, 503. 

Vesuvianite, 282. 

Vine, action of sunlight on the, 162. 

leaves, functions of, 90. 

Vinegar, valuation of, 345. 

Vinyl! bromide, 963. 

decomposition of, by sodium, 


sulphate 


211. 

Vinyl-diacetonomine, cause of the for- 
mation of, 483. 

Violacein and eupittone, 799. 


1091 


Virus, action of compressed oxygen on, 
236. 

Vitriol from denitrating and absorbing 
towers, composition of, 614. 

— manufacture, nitric acid in the, 
615. 

Vivianite, crystallised, in bones from the 
Laibach peat-bog, 710. 

Vivianite as a petrifying medium, 711. 

Volborthite, Siberian, analysis of, 382. 

Volcanic soils, fertility of, 604. 

Voltaic action, contact theory of, 363. 

Volume-changes in the formation of 
alloys and in mixtures of liquids, 367. 

Volumes, chemical, 196. 

Gay-Lussac’s law of, 264. 

law of, 769. 

law of, in solid bodies, 926. 

Volumetric estimation of magnesia, 91. 

of sulphuric acid, 91. 

Vulcano, chemical researches on the 
minerals and rocks of, 952. 


W. 


Warming with hot air, 250. 

Warm springs of Schlangenbad, chemical 
examination of, 715. 

Water, acid well (Sauerbrunnen) at 
Bilin, analysis of, 209. 

Water-analysis, determination of cellu- 
lose and modified cellulose in drinking 
water, 754. 

note on, 334. 

Water, conditions required in, intended 
for household use, 456. 

containing magnesia, purification 

of, 920. 

estimation of free oxygen dissolved 

in, 164. 

estimation of gases in, 91. 

Josefsquelle, analysis of, 209. 

potable, volumetric estimation of 

sulphates in, 1006. 

purification and analysis of, 920. 

—— purification of, for boilers, 168. 

specific heat of, 104. 

spring-, of Marpingen, analysis of, 

843. 

of the Danube at Buda-Pesth, 480. 

of the Schénbornsquelle at Kissen- 

gen, analysis of, 843. 

of the warm-spring at Assmanns- 
hausen, analysis of, 209. 

Waters, mineral, a new method for esti- 
mating carbon dioxide in, 917. 

Wax contained in the leaves of Ilex 
Paraguayensis, 324. 

paraffin, or mineral oil, estimation 

of, when mixed with other fats or oils, 

1010. 
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Weber’s formula, numerical value of the 
constants in, 465. 

Weldon’s process for the recovery of 
manganese, 938. 

Wheat and rye, Russian, the relation 
between nitrogen and phosphoric acid 
in, 908. 

amount of nitrogenous matter in, 
1015. 

Wine, analyses of, 345. 

colouring matter in, 93. 

examination of, 93. 

—— glycerin in, 93. 

testing of red, 93. 

Wine-casks, new, seasoning of, 454. 

Wines, amount of tartar in, 822. 

—— analyses of French, 534. 

—— colouring-matter of, 987. 

—— detection of salicylic acid in, 247. 


red, 904. 

sulphuric acid in, 347. 

Wood, composition of gases contained 
in the cells of, 802. 

Wood-oils from wood-tar, 664. 

Wood-tar, decomposition of, at a red 
heat, 862. 

Woody fibre, phloroglucin as a test for, 
612. 

Wool, behaviour of, towards an ammo- 
niacal solution of fuchsine, 184. 

composition of, 592. 

Woollen goods, the water used in dyeing, 
625. 

Writing, restoration of, in old manu- 
scripts, 260. 


X. 


Xanthamide, 215. 

Xanthates, distillation-products of, 29. 

Xanthil, 29. 

Xanthine, 235. 

Xanthine derivatives, formation of, by 
the action of pancreas ferment on 
albumin, 588. 

Xanthurin, 29. 

Xylene, action of carbonyl chloride on, 
in presence of aluminium chloride, 
498. 

—— diatomic phenol of, 61. 

—— distillation of, 47. 

—— sulphamides, 56. 


INDEX OF 


ferruginous colouring-matter of, in | 


SUBJECTS. _ 


Xylenesulphonic acid, para-, 411. 
Xylenesulphonic acids, 410. 
oxidation of, 412, 724. 
Xylenethiamide, constitution of, 505. 
Xylenethiamides, oxidation of, 505. 
Xylenol, dibromo-meta-, 411. 

— meta-, 411. 

— monobromo-meta-, 411. 

—— monobromo-para-, 412. 

-— ortho-, 412. 

—— para-, 412. 

—— tribromo-meta-, 411. 
tribrom-ortho-, 412. 
tribromo-para-, 412. 

Xylenols, 410. 

Xylidine, a-benzoyl, 143. 
nitro-derivatives of, 143. 
—— f-benzoyl-, 143. 

—— —— nitro-compound of, 143. 
— anew, 54. 


Y. 


Yeast, chemical composition of, 911. 
Youngite, 16. 


Z. 


Zeolitic minerals, accidental colouring 
of, 711. 

Zinalin, 140. 

Zinc, action of water and of saline solu- 
tions on, 838. 

combustion of, 110. 

in the animal body after hypoder- 

mic injection, distribution of, 593. 

production of, in the blast furnace 

by a continuous process, 618. 

arsenides, 706. 

ores from the new Helene Mine at 

Scharley, near Beuthen, Silesia, 475. 

oxide, crystalline, 771. 

—— manganese, lead, copper, nickel, 
and their alloys, estimation of, 750. 

—— dust, 837. 

agglomeration and melting of, 


760. 

vapours, condensation of, in the 
blast-furnace, 759. 

Zircon from El Paso Co., 
389. 


Colorado, 


ERRATA. 


The asterisk in the second column indicates that the line is counted from the 


bottom. 
Page. Line. Error. Correction. 
219 6* Sulphuric Sulphinic 
382 7 3P 3P3 
392 18 Petroleum ? Coal-tar naphtha 
553 1—3 c.c. H,O, vapour in | ¢.c. H,O: vapour in 1000 
1000 c.c. of air cubic meters of air 
_ 14 0°17 c.c. HO, per | 0°25 c.c. HO, vapour in 
litre 1000 cubic meters 
568 27 Oxygen for Sulphur Sulphur for Oxygen 
698 11 combinations carbon-atoms 
700 3* x i 
1:25 1:25 
Br } Bre 
701 2 1 | > i 
704 1 1‘4¢.c.H,O, per | 1°4c¢.c. H,O, vapour in 
litre of air 1000 cubic meters of 
air 
922 7 kilos kilns 
944 20* Madriach Modriach 
973 4 monobromisopropyl | monobromisopropyl- 
benzene 
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